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ABSTRACT 
The liberalisation of world apparel trade by the year 2005 will eliminate quota 
restrictions on imports from a large number of low labour cost countries. This will 
impose a series of challenges to higher cost countries, involved in apparel exports, 
which so far have had preferential access to the markets like Mauritius. The 
competition against suppliers from low labour cost countries can only be won if 
companies can achieve competitive advantage in terms of factors other than cost. 
These include, for instance, design and manufacture of high value products, providing 
manufacturing flexibility for rapid change in garment style, providing better service to 
customers and fast responsiveness to meet changing market requirements. These 
conditions can be met only if the companies adopt the appropriate manufacturing 
strategy within the market context. 
The importance of the manufacturing function for the achievement of competitive 
advantage has been extensively covered in the literature. The process of deciding 
upon appropriate manufacturing strategies for their implementation in specific sectors 
however remains to be fully investigated. The present research is an attempt to 
illustrate this process for the garment making sector in Mauritius which is currently at 
the cross roads of its development as it faces fierce competition for market share in 
the wake of world apparel trade liberalisation. 
The project involved the use of the IDEFO system-modelling tool for the development 
of an apparel manufacturing system reference model to illustrate details of all 
activities taking place in a typical company. The model was used for the production a 
manufacturing strategy audit tool to enable companies to make an assessment of their 
current manufacturing practice, benchmark the same against better practices from the 
industry and select alternative strategies for implementation with a view to achieving 
enhanced product competitiveness. The audit tool is supported by a set of data that 
was collected from a range of sources including ten different companies in Mauritius 
such that the tool illustrates all possibilities in terms of manufacturing practice from 
average to better practices. 
i 
A novel methodology for manufacturing strategy auditing through the use of the 
developed audit tool was tested in three case study companies. The results clearly 
demonstrate the effectiveness of the audit tool and the methodology, to enable 
companies to assess their current practice and embark upon alternate strategies to 
pave the way towards achieving enhanced competitiveness. Also, the audit tool was 
used in a sample of seventeen collaborating companies, which enabled sector wise 
analysis determination of the strategies that best suit the sector for maintaining its 
market share in a world of free apparel trade. 
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Chapter I Introduction 
Chapter 1 
Introduction 
1.1 Background 
The effect of world trade liberalisation of apparel products following the signing of 
the Multi Fibre Arrangement (MFA) in 1994 (GATT, 1994) by member countries of 
the World Trade Organisation (WTO) has been commented upon by various 
researchers around the globe (Yang 1994, Anson 1994, Page and Davenport 1994, 
Schott 1994, Majmudar 1996a). It is generally agreed that in terms of exporting 
countries, there will be both gainers and losers to the complete dismantling of the 
MFA. The countries forecasted to be the gainers are mainly low labour cost countries 
such as China, India, Pakistan, Sri Lanka, Indonesia and Philippines which so far have 
had restricted access to both the European Union (EU) and the United States of 
America (US) markets. These countries are already considered as the dominant 
suppliers on the world market. The countries forecasted to be on the loser side on the 
other hand, are mainly high labour cost countries like Italy, France, Germany, 
Portugal, the United Kingdom (UK) and the US. Also, countries like Mauritius, 
Jamaica, Costa Rica, Columbia, Mexico, Poland, Bulgaria, Hungary and Romania 
which so far have had preferential access to the markets in term of quota and duty are 
equally forecasted to lose a large share of their market unless the protection 
mechanisms are maintained beyond the year 2005. 
By guaranteeing market share, the MFA had so far brought order and predictability 
over the evolution of the market and had been used as an instrument to protect a 
number of countries against competition from the dominants. Also, the MFA allowed 
the main importing countries namely the EU and the US to have a protected market 
for their locally manufactured apparel products. The implication of apparel trade 
liberalisation is quite clear; only the most competitive countries will have a share of 
the market, which will be more dynamic than ever in terms of supplier selection. The 
thrust of all economies, specially those with heavy dependence on apparel exports, is 
thus on the development of competitive advantages in order to survive the post MFA 
era whereby all countries will be competing for a share of the apparel market on level 
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grounds without quota and duty restrictions. On the other hand, the importing 
countries are fully supporting the local apparel manufacturing industry to develop and 
implement appropriate strategies to face competition from the low cost supplier 
countries. The key questions to answer are: 
9 What makes a country involved in the manufacture of apparel products 
competitive? 
* What are the pre-requisites to world-class manufacturing and supply of apparel 
products? 
* Can manufacturing strategies of apparel making companies be assessed and 
benchmarked with a view to achieving enhanced product competitiveness? 
This research has been designed to find appropriate answers to the above questions. 
Whilst the above questions are relevant to both developed and developing countries, 
the scope of the present research is limited to an examination of the developing 
countries, which are considered as being on the losers' side and are bound to be the 
most economically affected by the liberalisation process. The Mauritian apparel 
industry, which has many characteristics in common with similar industries in 
developing countries, particularly those with economically high dependency upon 
apparel exports, will provide the main focus of the research. Like Mauritius, most of 
the countries considered as potential losers have so far been competing on the basis of 
their preferential access to the markets and on cost advantage. However these 
advantages will be superseded by the year 2005, once the dominant economies with 
lower labour costs are granted quota free access to the apparel market. 
The literature on business strategy provides several plausible options for companies to 
develop and maintain the competitive advantage of their products. The two extremes 
within the options include: 
1. Compete on cost or as a differentiated player but not both (Porter, 1980) 
2. Compete on cost and provide differentiation features for which one cannot charge 
premium prices at the same time (Brown, 1996) 
The differentiation features for manufactured garments include product quality, 
delivery speed and reliability, manufacturing flexibility and product innovation. 
2 
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Though the importance of the various strategic options are extensively covered in the 
literature, no clear guidance was found with regards to the methodology to be adopted 
for strategy assessment and for embarking upon new strategies specifically for 
companies involved in garment making. This defines the scope of the present 
research, which attempts to develop a structured methodology to allow both individual 
companies and apparel industries in developing countries to assess their present 
strategy and make appropriate decisions for embarking upon alternative strategies 
with a view to enhancing the competitiveness of their manufactured products in the 
world market. 
1.2 Problem Formulation 
The liberalisation of world trade of apparel products inaugurates a new era of intense 
global competition. Manufacturers will now need to achieve world class status to 
compete effectively: failure to do so will imply going out of the market which if 
applied to a complete industry may be a severe blow to the economy of countries with 
high dependency on apparel exports like Mauritius. To achieve competitive 
advantage, companies must continuously review their manufacturing strategy in line 
with the changing requirements of the market place. 
Researchers in the field of manufacturing strategy (MS) have put forward various 
connotations to the term as shown in table 1.1, which when viewed together imply 
manufacturing strategy encompasses each and every activity taking place within the 
organisation. The activities mainly include product design and development, planning 
and control, purchasing, marketing/merchandising, production/operations, human 
resource management and finance and accounting. So far most of the authors have 
viewed manufacturing strategy as being equivalent to the production and operations 
strategy of a business and have successfully stressed upon the importance of this 
function for meeting business goals. The author argues that MS cannot be treated in 
isolation as each and every activity within the organisation has a heavy influence on 
the way the production and operation function is conducted. Hence the need for a 
3 
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holistic approach for both the assessment and formulation of MS to ensure it tallies 
with the overall objectives of the manufacturing organisation. 
Author Manufacturing Strategy Connotation 
Skinner (1969) Manufacturing strategy refers to exploiting certain properties of the 
manufacturing function as a competitive weapon. 
Hayes and It is a sequence of decisions that over time, enables a business unit to achieve 
Wheelwright (1985) a desired manufacturing structure, infrastructure and set of specific 
capabilities. 
Fine and Hax (1985) It is a critical part of a firm's corporate and business strategies, comprising a 
set of well co-ordinated objectives and action programs aimed at securing a 
long-term sustainable advantage over competitors. 
Hill (1987) It represents a co-ordinated approach which strives to achieve consistency 
between functional capabilities and policies and the agreed current and future 
competitive advantage necessary for success in the market place. 
Swamidass and Newell The effective use of manufacturing strengths as a competitive weapon for the 
(1987) achievement of business and corporate goals. 
Hayes and Pissano In today's turbulent environment a company more than ever needs a strategy 
(1994) that specifies the kind of competitive advantage it is seeking in the 
marketplace and articulates how that advantage is to be achieved. 
Swink and Way (1995) Manufacturing strategy as decision and plans affecting resources and policies 
Berry et al. (1995) directly related to sourcing, production and delivery of tangible products 
The choice of a firm's investment in processes and infrastructure that enables 
it to make and supply its products to chosen markets. 
Cox and Blackstone A collective pattern of decisions that acts upon the formulation and 
(1998) deployment of manufacturing resources. To be most effective, the 
manufacturing strategy should act in support of the overall strategic directions 
of the business and provide for competitive advantages. 
Brown (1996) Manufacturing strategy is a driving force for continual improvements in 
competitive requirements/priorities and enable the firm to satisfy a wide 
variety of requirements. 
Table 1.1 Manufacturing Strategy Connotations (Source: Dangayach and Deshmukh, 200 1) 
A review of literature on the subject of MS shows two distinct orientations as 
illustrated by Dangayach and Deshmukh (200 1): 
4 
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1. The content of the manufacturing strategy, which illustrates the importance of the 
manufacturing function for enhancing product competitiveness. This approach has 
allowed the development of a number of frameworks (Skinner 1969, Skinner 
1974, Hayes and Wheelwright 1985, Hill 1985, Mills et al. 1995) for setting and 
achieving long term goals namely in terms of reducing cost, improving quality, 
achieving manufacturing flexibility and delivery reliability, implementing best 
practices and facilitating innovation among others. The vast majority of research 
work published on the subject of manufacturing strategy is in fact devoted to the 
content aspect. These publications provide strong evidence supporting the 
argument that business successes are largely dependent upon the effectiveness of 
manufacturing strategies being adopted. 
2. The process of MS on the other hand addresses the procedure to be adopted for the 
development and implementation of manufacturing strategies. Among the few 
research publications in the area, the most widely cited works are from Hofer and 
Schendel (1978), Fine and Hax (1985), Swamidass (1987), Hill (1989), Platts and 
Gregory (1990), Anderson et al. (199 1), and that of Mills et al. (1995). Though the 
publications do provide a generic approach for the development of manufacturing 
strategy, there is little illustration of the mechanism to be used by manufacturing 
organisations for deciding upon appropriate strategies and for analysing their 
current manufacturing systems. The process of manufacturing strategy thus still 
remains a myth for many companies, which are more interested in the use of a 
simple procedure for assessing current practices, deciding upon and assessing the 
effectiveness of alternative manufacturing strategies. 
It should be noted that none of the research publications specifically deal with a 
methodology for making strategic choices for garment manufacturing. The focus of 
the present research is thus on the development of such a methodology, which can be 
used both for assessing the current NIS and for deciding upon appropriate alternative 
strategies. 
In order to adopt a holistic approach to NIS for garment making companies, it was 
important to have a detailed representation of all activities and sub activities 
5 
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influencing the manufacturing function. Various system modelling methods and 
analysis tools were found to be available for this purpose. The most established ones 
included, Structured System Analysis and Design Method (SSADM) (Downs, Clare 
and Coe, 1991), Structured Analysis and Design Technique (SADT) (Sofrech Inc. 
1974), Integrated Computer Aided Manufacturing Definition (IDEF) (CAM-I Inc. 
1980), and Input/Output Analysis (IOA) (Pandya, 1995). These methods and tools or a 
combination of them have been successfully used for the modelling of Computer 
Integrated Manufacturing (CIM) systems (Little et al 1998). Moreover, a CIM 
architecture for the manufacture of apparel products using IDEF has been proposed by 
Jayaraman (1990), and Malhotra and Jayaraman (1990). Though the above system 
modelling methods and tools do provide an efficient means for producing a apparel 
manufacturing system reference model, the literature provides no clear indication as to 
the use of such models for manufacturing strategy formulation and analysis. 
In light of the above, the following research questions were identified to be addressed: 
1. What will be the challenges facing developing countries like Mauritius following 
the complete liberalisation of world apparel trade? 
2. What are the possible strategic options available to the garment making companies 
in these countries? 
3. How can implementation of appropriate manufacturing strategies provide the 
increased competitive advantage needed by apparel manufacturing companies in 
the developing countries? 
4. What are the most appropriate methodologies and tools for modelling the 
activities involved in apparel manufacture with a view to addressing the 
manufacturing strategy issue? 
5. Can manufacturing system modelling and analysis be used for manufacturing 
strategy assessment and formulation? And for benchmarking purposes? 
6. How can developing countries benefit from such system models and analysis tools 
to identify the pre-requisites to achieving world-class performance in the 
manufacture of apparel products? 
The above research questions and the literature survey formed the basis for justifying 
the need to conduct an application based research programme to develop a novel 
r 
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methodology for addressing the subject of manufacturing strategy for the garment 
making industry from a holistic perspective. The methodology will allow garment- 
making companies in developing countries to assess their strategies and decide on the 
course to follow for achieving the sustained competitiveness of apparel manufacturing 
in a free world market. 
1.3 Aims and Objectives of the Research 
From the above discussion it is clear that there is a need for apparel making 
companies and industries in developing countries to both assess their current 
manufacturing practices and to decide upon alternative strategies for building up 
competitive advantage. Optimising competitive advantage within the developing 
countries becomes urgent with the imminent liberalisation of world apparel trade. The 
aim of the research is thus to produce a simple manufacturing strategy audit tool based 
on a manufacturing system reference model to aid garment manufacturing companies 
and industries to assess their strategies and to make appropriate decisions in pursuit of 
improved competitiveness. 
To achieve the above aim, the following obiectives were identified for the research: 
1. To make an assessment of the challenges facing apparel industries in developing 
countries such as Mauritius following the liberalisation of world trade in the year 
2005. 
2. To review the status of current technology and manufacturing practices in the 
apparel industry in Mauritius. 
3. To develop an apparel manufacturing system reference model which can serve as a 
basis for analysing manufacturing practices in companies. 
4. To develop a tool for apparel manufacturing strategy assessment and for 
benchmarking. 
5. To use the tool to make an assessment of the strategy used by garment making 
companies in Mauritius. 
6. To develop and test a novel methodology for manufacturing strategy assessment 
and selection. 
7 
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1.4 Research Methodology 
Figure 1.1 is an illustration of the methodology adopted for the research, which is 
divided into three parts. The initial activity constituted a literature review of the 
various mechanisms through which apparel trade is presently conducted in the world 
and the implications of its liberalisation on the economy of developing countries. In 
line with the literature review, a survey of the Mauritian apparel industry was 
conducted using a mailed questionnaire, to make a preliminary assessment of the 
challenges the sector will face in an era of free trade. A number of site visits and 
interviews were organised, during the survey, with company executives who showed 
interest in the project both for filling the questionnaire and for discussing the research 
objectives and context. These visits eventually served the purpose of establishing 
contacts for data collection and for conducting a series of case studies during the 
second and third phase of the project. One paper was published upon completion of 
the survey. 
The literature on manufacturing strategy was then reviewed to identify the 
frameworks, procedures and processes that could be useful for meeting the objectives 
of the research. Also, system modelling and analysis tools and techniques were 
reviewed to identify the ones that best met the requirements of the manufacturing 
system modelling exercise. 
The second part of the project deals with the production of a system model to 
represent at a sufficient level of detail all the activities that are involved in the process 
of apparel manufacture. From a representative sample of seventeen garment-making 
companies, ten companies showed keen interest in the modelling exercise and were 
used for data collection. A consolidated model was constructed using detailed process 
related data collected through on-site studies at the garment-making companies. The 
model was validated through presentation and discussion sessions with personnel 
from the CSC in Mauritius, to ensure that all activities were thoroughly represented. 
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Introduction 
Part 1: Literature Review 
International Apparel Trade and Manufacturing Strategy, System 
Developing Economies Modelling and Analysis Tools 
I Part 2: Manufacturing System Modelling I 
Manufacturing Survey and Data 
Collection 
Garment Manufacturing 
System Model 
III Part 3: Manufacturing Strategy Audit III 
Manufacturing Strategy Manufacturing Strategy Audit 
Auditing Tool Design and 
Case Studies Development 
Garment Manufacturing Strategy for Mauritian Garment Sector 
Conclusions and Recommendations 
Figure 1.1 Research Methodology 
It is the critical analysis of the apparel manufacturing system reference model that 
formed the basis for the construction of the manufacturing strategy analysis/auditing 
tool. The third part of the project thus consisted of producing a tool that would allow 
companies to make an assessment of their current manufacturing strategy, decide upon 
appropriate alternative strategies or to benchmark strategies against better practices 
from within the industry. To ensure that the audit tool provided a complete database of 
possibilities in terms of manufacturing practices, the views of various key informants 
from both within and outside the sample of companies were sought on the basis of 
their active involvement, position and level of know-how and competence in the 
apparel industry. One paper was published on the design and development of the 
manufacturing strategy audit tool. 
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The usefulness of the audit tool for the assessment and selection of appropriate 
manufacturing strategies was tested in three case study companies claiming to have in 
place different manufacturing strategies. Results of the case studies were presented to 
the companies and were thoroughly discussed to identify the course of action to adopt 
for achieving enhanced product competitiveness. The manufacturing strategy of the 
remaining companies was then surveyed through the use of the audit tool in order to 
assess the implications of using the tool for conducting a sector wise manufacturing 
strategy assessment. Based on the outcome of the case studies a paper was submitted 
to the International Journal of Operations of Production Management for publication. 
1.5 Thesis Structure 
The purpose of this thesis is to document and present the work accomplished in a 
structured way for easy and quick reference. The structure is as follows: 
Chapter 1 gives an introduction to the need for the project, the objectives, the 
methodology used and the structure of the thesis. 
Chapter 2 provides an overview of the international apparel market, the changes 
in trade policies and their implications to developing economies and 
in particular to the garment-making sector in Mauritius. The 
importance of using appropriate manufacturing strategies to face the 
challenges of international apparel trade liberalisation is also 
emphasised. 
Chapter 3 is a review of the literature in manufacturing strategy and the tools and 
techniques used for strategy formulation and analysis. The 
possibilities in terms of implementing different manufacturing 
strategies with a view to achieving enhanced product competitiveness 
in the garment sector are equally reviewed. Also, the chapter includes 
results of a survey of the market categories for apparel products in the 
UK, undertaken as part of the original research. 
10 
Chapter I Introduction 
Chapter 4 illustrates the development of the apparel manufacturing system 
reference model following data collection from a sample of 
companies, which were used for undertaking the research. 
Chapter 5 illustrates the design and development of the audit tool from the 
manufacturing system model, for undertaking manufacturing strategy 
assessment and analysis. 
Chapter 6 presents a novel methodology for manufacturing strategy assessment 
and analysis. The results following use of the methodology together 
with the audit tool in three case study companies are presented. 
Chapter 7 illustrates the possibilities for using the audit tool for the assessment of 
the strategy employed by the garment-making sector in Mauritius. The 
results obtained following use of the tool in the sample of companies 
and the implications for the sector in the light of the changing 
economic conditions are discussed. 
Chapter 8 covers the final conclusions of this research, summarising the 
effectiveness of the adopted methodology for manufacturing strategy 
assessment and selection for achieving enhanced product 
competitiveness. A summary of the research findings, the 
contributions to knowledge, an evaluation of the research and 
recommendations for future work are also presented. 
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Chapter 2 
International Apparel Trade and Developing Economies 
2.1 Introduction 
International textiles and apparel trade has been one of the most contentious trade 
issues of the second half of the last century, particularly between the developed and 
developing countries (Cline, 1990). The developed countries have imposed 
restrictions in terms of quota and tariffs, on imports of apparel and textile products 
since the 1950s and it is only in 2005, after the complete phasing out of the Multi 
Fibre Arrangement (MFA), that the quantitative restrictions will be removed. The post 
MFA era is thus expected to allow for free competition between countries for market 
access, that is, developing nations competing among themselves for a share of the 
market in developed countries whilst local industries in developed countries compete 
against imports to consolidate their share of the market. 
It is argued that the biggest share of the market will be occupied by countries having a 
competitive advantage in terms of cost, product quality, responsiveness to market 
requirements and manufacturing flexibility (Brown, 1996). This is a ma or challenge i 
to developing countries which will have to adapt to the new market conditions for 
sustained competitiveness; failing to do so will imply going out of a market which 
may be a severe blow to several developing economies. 
2.2 Overview of International Apparel Trade Policies 
International apparel trade policies have been largely dominated by stands taken by the 
EU and the US to limit invasion of their local markets with apparel products from the 
developing countries. The stands have nevertheless been in derogation with the 
general principles of the General Agreements on Trade and Tariffs (GATT), which 
was set up in 1947 with a view to favour world trade liberalisation with the 
elimination of quota and tariff restrictions. Apparel trade has been treated as an 
exception to the general GATT principles on two grounds: 
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1. The need for a time frame over which the apparel industries in developed 
countries can adjust to international shifts in comparative advantage, and 
2. The need to avoid market disruption which has been defined as instances of sharp 
import increases associated with low prices not attributable to dumping or foreign 
subsidies which could have serious economic, political and social repercussions 
on importing countries. 
The above have been used by developed countries to justify the need for a separate 
structure, outside the aegis of the GATT, to regulate international trade in textiles and 
apparel. This led to the evolution of two main mechanisms through which textiles and 
apparel trade is conducted in the world, namely, through bilateral agreements under 
the Multi-Fibre Arrangement (MFA) and through Multilateral Agreements. While the 
MFA has been used by developed countries mainly to restrain imports, multilateral 
agreements on the other hand have been favoured to achieve economic integration. 
2.2.1 The Multi Fibre Arrangement (MFA) 
An overview of the various initiatives taken and policies adopted by developed 
countries to restrain imports of textiles and apparel from developing countries is given 
in Table 2.1. Though apparel trade restrictions date back to the 1930s, when the US 
imposed selective tariff increases on cotton textile products from Japan, it was only in 
the 1950s that the first bilateral agreement, known as the Voluntary Export Restraint 
(VER), was signed between the two countries (Agarwall, 1985). In the late 1950s the 
United Kingdom (UK) had similar agreements with countries like Hong Kong, India, 
Pakistan and with certain Eastern European Countries (EEC) in order to impose 
restrictions on import of textiles and apparel products from these countries (Anson, 
1991). These agreements were mostly bilateral, that is, between the importing and the 
exporting country. The US made various efforts, then on, to have a multilateral 
agreement signed between the developed and developing countries, as the latter were 
increasingly becoming a threat to local textiles and apparel industries in the developed 
countries. The US effort was successful in the early 1960s when two such export- 
restricting arrangements were signed in 1962 and 1963. These were known as the 
Short Term Arrangement (STA) and the Long Term Arrangement (LTA) respectively 
and covered cotton textiles trade (GATT, 1962 and GATT, 1963). The LTA was 
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renewed on two occasions in 1967 and 1970, as more developing countries joined the 
apparel export market. 
Date Global Textile Trade Policies 
1955, December Japan announced first VER on cotton textile products to the US. 
1956, September Japan announced five year VER on cotton products to the US. 
1959, February US tries to get Hong Kong to agree to a VER on cotton products. Unsuccessful. 
1958-1960 Europeans use various legal and illegal measures to restrict cotton products from 
developing countries (Lancashire Pact from the UK). 
1960, November GATT members agree on a definition of market disruption. 
1961, July STA agreed upon; commence on October 196 1. 
1962, February LTA agreed upon; commence on October 1962. 
1962-1967 Various-bilateral and unilateral measures taken by developed countries under LTA. 
1963-1964 The US tries to secure international agreement to cover wool products. 
1967, April LTA renewed for three years; commence October 1967. 
1969, April The US tries to get the EC to agree to multilateral arrangement to include wool and 
manufactured fibre trade. 
1970, October LTA renewed again. 
1969-1971 Through Bilateral Agreements, the US get Far Eastern countries to restrain wool and 
manufactured fibre products sent to the US markets. 
1973, December MFA I agreed upon; in addition to product made of cotton, restraints equally imposed 
on products made of manufactured fibres and wool; commence Jan. 1974. 
1977, December MFA 11 agreed upon with a "reasonable departure clause" included; implied 
possibilities for reduced growth rate, reduced quotas, reduced flexibility. 
19 8 1, December MFA III agreed upon; "reasonable departure clause" withdrawn, "anti-surge" 
provision included which provided for restraint in the event of sharp and substantial 
increases in imports of most sensitive products with previously under-utilised quota. 
1986, July MFA IV agreed upon; coverage extended to silk blends, linen and ramie textiles 
1991,1992,1993 MFA IV successively extended over one year as at December pending discussions on 
textiles and apparel trade liberalisation. 
1994, December Agreement on Textiles and Clothing (ATC) signed. MFA phase out agreed upon over 
a 10-year period starting January 1995 in parallel with setting up of the WTO 
_j 
Table 2.1 Global Initiatives and Textiles Trade Policies (Agarwall, 1985) 
Following the first oil shock in the early 1970s, the EU and the us decided to 
continue their policy of restricting apparel imports from the developing countries to 
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safeguard the interest of the local manufacturing industry. This was achieved through 
a broader agreement known as the Multi-Fibre Arrangement (MFA), which covered 
trade in cotton, wool and man-made fibre products. The first MFA was negotiated in 
1973 and came into operation in 1974 for an initial period of four years. However, 
textiles and apparel trade continued under the aegis of the MFA till 1994 as the MFA 
was renewed four times in 1977,1981,1986 and 1991 respectively, covering an even 
wider range of products each time it was renewed (GATT, 1978, GATT, 1982 and 
GATT, 1987). 
The MFA in itself did not restrict imports but was a general framework laying down 
broad rules, which were then interpreted, in detailed bilateral negotiations between an 
exporting and an importing country. The main objectives of the MFA were as follows: 
e To eliminate the difficulties faced by the textile and clothing industries in its 
developed country members and to provide a 'breathing space' during which these 
industries are to adjust to international shifts in comparative advantage 
* To progressively liberalise world trade in textile and apparel products and to 
promote social and economic development in exporting developing countries. 
In the late 1980s and early 1990s, negotiations for renewal of the MFA became more 
difficult as developing countries pressed for the elimination of the trade barriers as per 
the objectives of GATT. It was argued, through results of various studies (United 
Nations Commission for Trade and Development (UNCTAD) 1994, Schott 1994, 
Yang 1994) that the grounds on which restrictions were based did not justify the 
restrictions on imports. Also, the second objective set under the MFA was far from 
being met. With the setting up of the World Trade Organisation (WTO) in 1995, it 
was agreed by member countries to gradually phase out the MFA over a ten-year 
period starting from January of the same year. This was done in accordance with an 
Agreement on Textiles and Clothing (ATC) signed at the end of the Uruguay Round 
of trade talks in December 1994 (GATT, 1994). The EU and the US have since 
adopted policies to phase out the trade barriers on the least sensitive products in the 
first instance and on the most sensitive products (shirts, trousers, blouses, overcoats, 
dresses, skirts, pullovers among others) in the last phase of the ten-year period. 
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2.2.2 Multilateral Agreements 
Though of major significance to developing countries, only 25% of world textiles and 
apparel trade are regulated through bilateral agreements under the MFA (Anson, 
1991). The core of apparel trade is regulated through multilateral agreements mainly 
within and between trade blocs. These include export flows between industrialised 
countries (e. g. Intra-EU), between MFA signatories and non-MFA signatories (e. g. 
between China and Japan) and preferential arrangements between trade blocs (e. g. 
between US and the Caribbean countries). The various trade blocs and associated 
countries involved in the manufacture and trade of apparel products is given in Table 
2.2. Among the most important multilateral agreements within trade blocs, are the 
European Free Trade Area (EFTA) and the Northern American Free Trade Area 
(NAFTA): the EU and the US being the leading apparel importers in the world, in 
both volume and value terms as illustrated in figure 2.1. 
Trade Blocs Countries 
Asia 
East Asia Japan, Taiwan, Rep. of Korea, China, Hong Kong, Macau 
South East Asia (ASEAN) Thailand, Vietnam, Malaysia, Indonesia, Singapore, Philippines 
South Asia India, Pakistan, Bangladesh, Sri Lanka 
Europe 
EFTA and Western EU (England, France, Germany, Belgium, Italy, Spain, Ireland, 
Europe Portugal, Netherlands, Luxembourg, Denmark, Greece, Sweden, 
Austria, Finland), Norway, Switzerland, Iceland, Liechtenstein. 
Turkey, Croatia, Slovenia 
Central and Eastern Poland, Hungary, Romania, Bulgaria, Czech and Slovak Rep. 
Europe (CEE) 
NAFTA US, Canada, Mexico 
South America 
" Caribbean Basin Area Dominican Republic, Costa Rica, Guatemala, Honduras, Jamaica, 
(CBA) EI Salvador 
" Latin America Brazil, Columbia 
African Union South Africa, Morocco, Tunisia, Egypt, Mauritius 
Table 2.2 Main countries involved in imports and exports of apparel products (Japan, 
EU and the US are the main importers and the remaining being exporting countries) 
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EFTA provides quota and duty free access to its member countries for exports into the 
EU. Also, quotas on textile and clothing products from the CEE were eliminated in 
January 1998 in order to provide greater access to the EU market. The EU equally has 
other multilateral agreements, which favour free trade. Countries that benefit from 
these are Tunisia and Morocco as Preferential Countries, Mauritius as a Lom6 
Country, Bangladesh as a Least Developed Country and Turkey as an Organisation for 
Economic Cooperation and Development (OECD) country. 
NAFTA on the other hand provides preferential access to the US market for apparel 
products manufactured in Canada and Mexico. Similar access has been extended to 
countries from the sub-Saharan African region and from the CBA under the Trade and 
Development Act (TDA) and the US-Caribbean Basin Trade Partnership Act 
(CBTPA) respectively; both acts were voted by the US government in the year 2000. 
Countries that are eligible for free access to the US market under the acts are expected 
to satisfy all the conditions laid in the Act, among others, the products need to be 
manufactured by using raw materials (yam and fabrics) made in the US or from any 
other country eligible as per the act. 
Like EFTA and NAFTA, there are other trade blocs that promote economic 
integration within various regions of the world. This involves removal of economic 
barriers between and among nations. The major forms of economic integration are 
Free Trade Areas (FTA), customs union, common market and economic union. The 
most influential trade blocs involved in apparel exports are 
9 The Asia Pacific Economic Co-operation Conference (APEC), which regroups the 
Asian countries. As at present, the level of economic integration is however 
limited. 
o The Association of South East Asian Nations (ASEAN) Free Trade Area (AFTA) 
which allows for free trade between the South East Asian countries 
e The Caribbean Economic Community (CARICOM) which regroups Caribbean 
countries within a common market with common external tariff among members 
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There are other trade blocs like the Southern Cone Common Market, the Central 
American Common Market, the Black Sea Economic Cooperation Region and the 
African Union, which have however, lower level of economic integration. 
2.3 Global Apparel Trade 
As at 2001, the LU, the US and Japan together accounted for about 84.5% ol'the total 
\\orld apparel imports worth US$195 030 Mn (Figure 2.1). The high purchasing 
po\kcr within these regions makes thern the most preferred destinations for apparel 
products fi-orn developing countries. The Japanese market is almost solely occupied bý 
imports from China (77.1%). The remaining market being OCCLIpied by countries trom 
the FU (7.7%), South East Asia (10.1%), the US (1.8%) and the rest of' the world 
(2.7%). 
EU 
40.6% 
Japan 
9.8% 
Rest of the 
World 
15.6% 
Figure 2.1 Share ol'World Apparel Imports (2001 Values), 
Source: World Trade Organisation, International Trade Statistics 2002 
2.3.1 The EU market 
With 40.6% of world apparel imports worth $79 263) Mn, the FU represents the 
largest market lor apparel products in the world. However, intra-EU apparel trade 
dominates the market with a share of '39.5% as shown in figure 2.2; the leading 
exporters from within the EU are Italy, Germany, France, UK and Belgium. It should 
be noted that intra-l-T apparel trade is mainly based on the Outward Processing Trade 
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(OPT) concept. Through OPT, members of the EU export fabrics to Mediterranean 
rim countries (e. g. Turkey, Tunisia and Morocco) and East European Countries (e. g. 
Romania, Bulgaria, Hungary, Poland, Czech and Slovak Republic) for cut, make and 
trim (CMT) operations. The finished products are re-Imported into the FAJ Ior export 
to other countries within the EU (Mersch, 1997). 
C&E E. Asia 
Europe 15.7% S. Asia 
11.7% 8.1% 
Africa 
7.7% 
Intra EU 
39.5% 
FigUre 2.2 Share of the EU Market (2000 values). 
S. E Asia 
5.5% 
Western 
Europe 
8.5% 
Rest of 
the world 
2.6% 
Source: World Trade Organisation, International Trade Statistics 2001 
The core of non-011T, extra-EU imports on the other hand, come froin developing 
countries in Asia, Eastern Europe and Africa. With the exception of' the countries 
under the multilateral agreements with prel'crential access to the Eli market, the other 
imports are regulated under the MFA. As at 2001, the major share ofthe market was 
lield by three groups of countries 
" Asian suppliers led by China, Bangladesh, India, Hong Kong, and Indonesia 
" Mediterranean rim suppliers led by Turkey, Tunisia and Morocco 
" Flast L'uropean suppliers led by Romania and Poland. 
T11CSC tell Countries accounted flor 67% of' extra-EU imports in value terms over the 
year 2001. The trend of imports of apparel products from the ma-jor suppliers over 
seven years prior to 2001 is shown in Figure 2.3. 
The ma-lor changes in apparel sourcing have shown the declinc of the Republic of 
Korea, I long Kong and Yugoslavia as potential exporters becaLISe 01' InCreaSIng 
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production costs, while China and the Asian countries have had an increasing trend in 
spite of restricted access to the market. The market share of other developing 
COLIntrics, under the low to medium cost suppliers, ranged from 0.1% to 3.5', "o. 
However, apparel exports remain a rriaýjor source of loreign exchange carning. 
rcprcsentIng more than 10% of total merchandise exports, for a number of these 
COL111trieS, WIIICII IFICILide Romania, Bulgaria, Croatia, Mauritius, Tunisia, Madagascar 
and Morocco aniong others (see Table 2.4). These countries lime so far had 
prel'crential access to the EU market. 
16 
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2.3.2 The US market 
2000 
China 
0 Morocco 
i -- Tunisia 
-India 
Poland 
Bangladesh 
Indonesia 
Romania 
The US market, the second largest after the EU in value terms, is largely dominated by 
imports from Asia (56.5%, mainly regulated by MFA agreements) and to a lesser 
extent from the NAFTA member countries and fi-om the Caribbean countries as 
Illustrated III fIgUre 2.4. 
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S. Asia 
10.6% 
C. E. &W 
Europe 
7.1% 
S. E Asia E. Asia 
14.1 : 
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293% 4 
Africa 
2.3% NAFTA 
15.0% 
CBA 
16.3% 
Rest of the 
world 
4.9% 
Figure 2.4 Share ofthe US Market (2001 values). Source: WTO, ITS 2002 
As at present Mexico and Canada have quota and duty free access to the US market 
under NAFTA. CBA and sub-Saharan African countries on the other hand have a 
similar agreement since 2000 under the Trade Development Act (TDA) 2000, when 
operating on an 0111' basis or while using raw materials From countries forming part of 
the act. The remainim, imports are regulated through bilateral agreements under the 
MFA. The top ten suppliers of clothing to the US in 2001 were China (14%), Mexico 
(12.3%), Hong Kong (6.8%), Korea Rep. (3.7%), Honduras (3.7%), Dominican 
Iýcpublic (3.5%), Indonesia (3.4%), Bangladesh (3). 4%), Thailand (3). 4%) and the 
Philippines (3.0%). Other developing countries occupying a smaller share ofthe US 
mai-kct include India, Canada, Sri Lanka, El Salvador, Malaysia, Guatemala, Macao, 
Turkey and Pakistan with shares ranging from 1.5% to 33.0% (Source WTO, ITS 2002). 
It is worth noting that the rriaJority ofcountries supplying apparel products to the US 
markct are catcgorised as low to medium income countries and hence the competition 
for a share of' the market is intense. Also, the share of countries like Flong Kong, 
Taiwan and Korea Rep. whereby the labour cost is relatively higher has been declining 
over the past 5 years while that of China and countries From South Asia, and 
Caribbean countrie,; have been on an increasing trend (Khanna 2001). 
Global apparel exports are thus largely dominated by developing countries from Asia, 
the Caribbean COLIntries, Eastern Furope and to a lesser extent fi-om Africa. I lowcvcr. 
thOLIgh operating under the OPT, the EU remains a potential exporter OCCLIfflng 
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24.1% of world apparel market (note that 8.1% is extra EU exports). FIgUre 2.5 
illustratcs the main regions involved in apparel exports in the world. 
East As 
35.1% Africa 
31% 
S. America 
5.0% 
Figure 2.5 % Share ofthe world apparel market for exports (2001 values) 
SOUrce: World Trade Organisation, International Trade Statistics 2002 
2.4 International Apparel Trade and Developing Economies 
In addition to protecting the local apparel industry and avoiding market disruptions in 
developed countries, the MFA and the multilateral agreements have been useful so far 
to bring order and predictability to world apparel trade. By guaranteeing market share, 
it has protected the smaller emerging economies like those in the CEE, the CBA and 
in Africa against competition froin the larger economies especially from Asia. This 
protection is called upon to phase out by the year 2005. By that time, with the gradual 
phasing out ol' quantitative restrictions and other trade barriers, Asian suppliers are 
forecasted to have an even larger share ofthe EU and US market. 
It is argued that in the post MFA era, the top ten suppliers to each category of apparel 
products will together account for up to 70% of market share in which the Aslan 
suppliers will have a leading role (Majmudar, 1996b). An analysis of tile top ten 
SLII)P]iCI'S Of tile main apparel products (T shirts, men's shirts, blouses and trousers) 
over the year 1999 to the EU and US markets, shown in table 2.3 In Cact confirins the 
views expressed by Mýkjr! Wdar in his forecasts of the market scenario beyond 2005. 
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Country Main Products, Market Sha (% by value, 1999 figures) 
T-shirts Men's shirt Blouses Trousers 
EU 
Cat. 4 
us 
Cat. 338 
EU 
Cat. 8 
US 
Cat. 340 
EU 
Cat. 7 
US 
Cat. 341 
EU 
Cat. 6 
US 
Cat. 347 
Bangladesh 11.7 18.1 7.7 10 3.8 3.6 
Bulgaria 4.5 
Cambodia 3.2_ 
China 8.3 4.4 5 6.5 3.9 3.6 
Costa Rica 3.3 
Dominican Rep, 2.9 10 
El Salvador 5.6 
Guatemala 3.3 3.2 
Honduras 11.8 5.3 3ý5 
Hong Kong 5.4 2.9 10.5 12.1 11.6 20.3 9.1 5.8 
Hungary 2.2 
India 5 5.1 8.5 7.5 9 21.7 
Indonesia 2.2 4.2 5.8 6.5 
Macao 2.1 
Malaysia 4.6 
Mauritius 5.9 
Mexico 17.8 4.3 32.9 
Mexico 2.4 
Morocco 4 5.4 6.7 10.4 
Pakistan 7.9 2.4 
Peru 3.5 
Philippines 4.6 3.8 2.8 
Poland 4.5 9.1 6.1 
Romania 5.7 7.2 7.8 
S. Korea 
Singapore 
Sri Lanka 4.2 3.1 7.7 
Taiwan 4.8 
Thailand 2.2 3 3.2 
Tunisia 2.5 4.4 3.9 14.7 
urke 22.3 5.5 11.8 10.7 
ITotal share 69.5 63.8 71.1 60.9 71.8 84.2 71 71.9 
Fable 2.3) Market share ofthe top ten suppliers to the EU and US 
It should lie noted that the maJority ofthe Asian countries are 1-CgUlated by the MFA, 
hence, they are presently suýjected to major restrictions on their exports in terms of 
quotas and duty. Once liberated froin these restrictions, it is expected that exports 
h'om these countries will increase considerably, making it more difficult for smallcr 
economics to compete lor a share of the market. In a l'orecasting model of the EU 
market scenario in the year 2005, MaýjlllUclar (I 996b) argues that a combination of' 5 
Asian countries will occupy 41%, 59%, 69%, and 59% of the market share tor T- 
shirts, shirts, HOLISCS and trousers respectively. This clearly demonstrates the potential 
for the Asian countries to invade both the EU and the US markets following complete 
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apparel trade liberalisation and more importantly following the accession of China as 
a member of the WTO. 
The above is a major threat to the economy of a number of developing countries from 
the CEE, CBA and Africa, which are presently having preferential access to the 
markets under various multilateral agreements (Lomd Convention, Trade and 
Development Act, OPT mechanism). Most of these countries have heavy reliance on 
export of apparel products but have little or no apparel base (raw materials 
availability, research and development, fashion centre, branding etc. ). Manufacturers 
in developed countries have mainly used the apparel industry in these countries as part 
of a delocalisation strategy in order to take full advantage of the lower labour cost. A 
comparison of the hourly wage and the importance of apparel exports to most of the 
countries involved in apparel trade are given in table 2.4. 
The developing countries can be classified into three main groups: 
1. The minor suppliers. These include countries with apparel exports representing 
less than 10% of total merchandise exports (e. g. Poland, Hungary, Czech and 
Slovak Republic, Slovenia, Guatemala, Costa Rica, Mexico, Indonesia, Thailand, 
Philippines, Malaysia and Egypt) 
2. The clothing economies. These include countries having preferential market 
access that have shown rapid growth in apparel exports leading to them becoming 
one of the principal exports (e. g. Romania, Bulgaria, Croatia, Turkey, Jamaica, 
Bangladesh, Mauritius, Tunisia, Morocco and Madagascar) 
3. The major suppliers. These include countries, which are important suppliers both 
in terms of value and volume and have economies of scale but presently have 
restricted market access (e. g. India, Pakistan, Sri Lanka, China) 
There is however a number of countries classified under the high-income range, which 
are part of the major suppliers. These countries include Italy, Germany, Belgium, 
France, Canada, Macao (China), Hong Kong (China), Republic of Korea and 
Singapore. Most of these countries are involved in subcontracting operations with 
lower cost countries (CMT operations are subcontracted to lower cost countries and 
the finished products are imported for export purposes). The East European countries, 
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Region Country Hourly 
Wage 
Cost $ 
(1994) 
a 
Apparel 
Exports as % 
of total 
merchandise 
exports (2000) 
b 
Share of EU 
market 
% (2000 in 
value terms) 
95.3% total 
c 
Share of US 
market 
% (2000 in 
value terms) 
90.6% total 
d 
Income 
Group 
e 
Apparel 
Export Trend 
Over the 
past 5 years 
f 
Central Romania 0.57 22.5 2.9 M LI Increasina 
And Bulgaria 0.57 14.6 0.8 M LI Increasing 
Eastern Poland 1.00 6.0 2.2 M MI Stable 
Europe Hungary 1.62 4.3 1.1 M MI Stable 
Slovak Rep. 0.95 4.4 0.5 M MI Stable 
Czech Rep. 0.90 2.2 0.6 M MI Stable 
Turkey 3.19 24.6 6.4 1.7 LI Stable 
EU and 
We tern Croatia 1.85 10.7 0.5 
M MI Stable 
s 
Europe Slovenia 4.63 5.4 0.5 M HI Stable 
EU (15) 14.5 3.9 41.3 4.2 HI Decreasing 
Caribbean Jamaica 1.80 16.5 M 0.4 1-1 Stab[ 
Basin Area Guatemala 0.87 6.8 M 2.3 LI Increasina 
Dominican Rep. 0.79 N/A M 3.8 LI Increasing 
El Salvador 1.05 N/A M 2.5 LI Increasing 
1 1-Ionduras 1.16 N/A M 3.8 LI Increasing 
Costa Rica 1.16 3.7 M 1.3 LI Stable 
NAFTA Mexico 1.95 5.2 M 13.6 MI Increasing 
us 13.6 5.6 0.7 N HI Decreasing 
Canada 14.4 1.5 M 3.0 HI Stable 
South Asia Bangladesh 0.25 74.9 2.8 3.3 LI Increasing 
India 0.50 14.2 2.9 3.1 LI Increasina 
JPakistan 0.50 23.4 1.0 1.6 1-1 Stable 
ISri Lanka 0.22 49.9 1.0 2.3 1-1 Increasing 
East Asia Macao (China) N/A 75.6 0.6 1.8 HI Stable 
China 0.35 14.5 9.4 13.2 LI Stable 
Hong Kong 5.70 12.0 5.5 7.1 HI Stable 
Taipei (China) 5.85 4.4 0.7 3.4 HI Decreasing 
Japan 12.97 5.3 M M HI Decreasing 
Korea Rep. 4.30 2.9 1.1 3.8 MI Stable 
South East Indonesia 0.49 7.6 2.2 3.4 1-1 Increasing 
Asia Thailand 1.08 5.7 1.3 3.3 LI Decreasing 
Philippines 1.09 6.0 0.4 3.0 LI Decreasing 
Malaysia 1.65 2.7 0.8 2.0 MI Stable 
Singapore 9.00 1.4 0.2 0.6 HI Stable 
Vietnam 0.29 N/A 0.9 N/A LI Stable 
Africa Mauritius 0.95 63.6 0.8 0.4 MI Stable 
Tunisia 1.73 40.4 3.1 M LI Stable 
Egypt 0.72 7.8 0.3 0.6 LI Increasing 
Madagascar 0.56 10.4 0.3 M LI Stable [Morocco 
1.63 31.9 2.8_ M- .- LI 
-- FStable 
Table 2.4 Apparel Exports and Developing Economies 
Sources: 
a, e World Development Indicators 2000, World Bank (values in italics are approximate) 
b, c, d World Trade Organisation, International Trade Statistics, 2000 
f Trends in EU Textile and Clothing Imports, Textile Outlook International, Nov. 2000 
Notes: HI High Income Group ($9266 or more per year) 
mi Middle Income Group ($2996-9265) 
LI Low Income Group (7ess than $2995 per year) 
NIA: Not available N. - Not applicable M., Minimum 
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Croatia, Turkey, Tunisia and Morocco for instance possess the advantage of being a 
lower cost location for the EU member countries while Mainland China is the ideal 
location for CMT operations for Hong Kong manufacturers. 
Global apparel trade liberalisation will mostly affect the minor suppliers and the 
clothing economies. A comparison of the hourly wage cost in the clothing industry of 
the countries of concern clearly show that all the minor suppliers together with some 
of the clothing economies (with the exception of Bangladesh and Vietnam) are at a 
disadvantage vis-A-vis the major suppliers (China, India, Sri Lanka, Pakistan). 
Combining production costs and productivity (comparing cost per standard minute for 
the manufacture of standard clothing item) does however decrease the margin between 
these countries and the major suppliers. In spite of improved competitiveness and the 
presence of other low cost labour countries, it is argued that China, India and Pakistan 
will emerge as the main gainers of world trade liberalisation because of economies of 
scale (Davenport, 1994). Though presently classified to be on the losing side, the 
minor suppliers and the clothing economies are expected to build up comparative 
advantages on factors other that labour costs in order to at least maintain their share of 
the market. The above defines the scope of the present research, which uses the island 
of Mauritius as a case study example. 
Mauritius has been selected as it shares a number of features with both the minor 
suppliers and clothing economies as listed below: 
1. As is the case for many developing economies, the apparel sector in Mauritius was 
set up as one of the strategies to solve the massive unemployment problem the 
country was facing in the 1970s and early 1980s. Presently however, the country is 
enjoying full employment and there is constant pressure to increase wage levels. In 
order to maintain the labour cost competitiveness, the country is involved in 
importing cheap labour from countries like China, Sri Lanka and India and some 
companies are delocalising their labour intensive operations to African countries 
like Madagascar and Mozambique. 
2. Mauritius has preferential access to the EU market under the Lom6 Convention 
and to the US market under the TDA. This has prompted a number of investors 
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A 
from MFA restricted countries (for instance, Hong Kong, Taiwan, India) and 
countries in the high-income range (for instance, Germany, France, Singapore) to 
invest in Mauritius. However, foreign direct investment (FDI) in the sector has 
been stagnant over the past 4 years because of increasing production costs. 
3. The government provides a wide range of incentives to attract FDI in the apparel 
sector. 
4. Apparel exports represent 63.6% of the total export earnings of the country hence 
there is heavy reliance on this industry for maintaining the standard of living of the 
people. 
5. Mauritius has no apparel base, that is, all the raw material, equipment and 
accessories are imported. Also, there is negligible investment in design and 
research and development in the sector. The industry is mainly . used as a 
subcontractor to overseas mother companies for CMT operations. 
6. Mauritius is far from the markets (EU and US) hence the relatively longer delivery 
lead-time and higher freight costs are major factors to the disadvantage of local 
suppliers. 
7. The productivity level of the apparel manufacturing companies is lower than that 
achieved in some of the Asian countries, the CEE or in the Mediterranean Rim 
countries. 
8. Mauritius is mainly involved in the manufacture of low to medium quality 
products (mass production). There is little indication of the companies moving up 
market. 
9. Mauritius is classified under the countries that are expected to lose at least half of 
their market share following complete apparel trade liberalisation in the year 2005 
(Page & Davenport 1994, MaJmudar 1996). 
The following sections provide a detailed analysis of the challenges facing the 
Mauritian apparel sector following a survey carried out as part of the research work, 
to make a preliminary assessment of the level of technology in use, the marketing and 
manufacturing practices. 
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2.5 Mauritius and its Apparel Sector 
Located in the south west ofthe Indian Ocean, the RepLiblic ol'Maurititls, island state 
of' 1969 SCILIare kilometres with a population of' 1.2 million, is one ofthe f'CXIV' COLIFIOICS 
in the world involved in the manufacture and export of' apparcl products XNithoLit 
having any indigenoLis textile resources. The sLiccess of* MaLiI-ItILIs as an apparel 
exporter lias largely been influenced by its preferential (quota and duty-Free) access to 
the I-Jj market through the Lom6 Convention since 1975 and as from 2000 to the US 
market through the Trade Development Act 2000 (also referred to as the Al'i-ica 
Growth and Opportunity Act). 
Manufacturing activity in Mauritius accounts for about 25% of' the Gross Domestic 
Product (GDP), which is subdivided into activities related to Sugar Production 
(representing 1.2% ofGDP), the Fxport Processing Zone (1--PZ representing 12.7% of 
GDP ofwhich apparel manufacturing represents 8% ofGDP) and rion-ElIV activities. 
In 2000, exports from the EPZ represented 76.1% of the total domestic export 
earnings of the country, of' which 80% came from the export of apparel products 
(F igure 2.6). 
Other 
Misc EPZ 3% Sugar 
11% 2 1% 
Textiles 
4% 
Apparel 
61% 
Figure 2.6 Domestic Export Earnings from various sectors (CSO, 2001 ) 
Moreover, there were about 512 companies registered in the EIIZ of which almost 
50% were involved in apparel maFIL&Wture. The direct labour force in the apparel 
sector was 76 919 as Lit end of the year 2001 (Fivure 2.7). 
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Other Nor 
EPZ 
33% 
Apparel 
39% 
Figure 2.7 Distribution ofemployment in the manufacturing sector (CSO, 2001 ) 
The main products manufactured by the apparel sector include T-shirts, men's shirts, 
trousers and pullovers which accounted for about 85% of total apparel exports ýkortli 
US$987 Mn in value terms for the year 2000. The main countries of destination were 
France, UK, US, Germany and Italy. The distribution of the exports to these 
destinations is given in 'Fable 2.5. 
Textiles 
6.9% 
Others 
8 1% 
Sweaters 
13.0% 
T-Shirts 
293% 
Shirts 
17.8% 
Figure 2.8 Textile and Apparel Fxport Earnings distribLitiOll (2000 Values) 
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Main 
Products 
Export Value (Rs Mn) and Main Countries 
of Destination 
% of Total 
Product 
Total 
Exported 
Exported France Germany Italy UK I us Exported (Rs Mn) 
T-shirts 2905 361 769 2591 370 89.9 7781 
Trousers 718 88 111 1456 3580 90.1 6609 
Men's Shirt 849 172 65 729 2390 89.1 4721 
Sweaters 1464 338 264 549 365 86.2 3458 
Table 2.5 Mauritian Apparel Exports and Country of Destination (2000 values) 
Source EPZDA, 2001 (note I US$ = MRs. 28 as at 2000) 
2.5.1 Structure of the Apparel Sector 
The Mauritian apparel sector is made up of 256 EPZ registered companies, 55% of 
which are categorised as SMEs, defined as companies having either a total investment 
of less that E200 000 or employing less than 50 employees. These are mostly home- 
based factories, which either work as subcontractors to larger local companies or are 
involved in low volume manufacturing for exports. The net contribution of the SMEs 
to export earnings in 2000 was 4% (CSO, 2001). Most of the SMEs involved in 
exports do so mainly through personal contacts with retailers in countries of the Indian 
Ocean Rim (Reunion Island, Seychelles islands, Madagascar, and South Africa), the 
EU or the US. Given that the marketing strategy of the SMEs is such that they are not 
in direct competition with suppliers from other regions of the world, these companies 
have not been considered in the present study. The remaining companies, those 
considered in this study are the main contributors to the export earnings and are 
equally major employers in the country. The distribution of these companies in terms 
of employment rate is given in Table 2.6. 
2.5.2 Apparel Sector Survey 
Although there are many statistics available on the economics of the Mauritian apparel 
industry, relatively little is known about the manufacturing processes and the 
strategies employed on the shop floor. Availability of such information is vital prior to 
addressing the issue of manufacturing strategy. It was therefore decided to conduct a 
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survey of the apparel manufacturing industry with a view to make an assessment of its 
current status. 
The objectives of this research work were twofold 
1. To assess the relationship between the manufacturer of apparel products and their 
customers and 
2. To assess the manufacturing capability of the companies 
In order to meet the above objectives all the apparel manufacturing companies 
excluding SMEs, were surveyed through mailed questionnaires and on site interviews 
of the Chief Executive or the personnel manager. A copy of the questionnaire used for 
the purpose is given in Appendix A. 
2.5.3 Survey Results 
A. Response Rate and Structure of Apparel Companies 
Of the 115 apparel manufacturing companies contacted, 45 positively responded to the 
survey. This constituted all companies employing more than 1000 employees and 
more than 50% of companies employing between 200 and 1000 employees. The poor 
response rate (22.5%) for the companies employing less that 200 employees was 
mainly due to unavailability of the appropriate personnel for the organised interviews 
or in certain cases, the information was being treated as confidential. However, given 
that most of the large companies responded to the survey, the results do provide a 
good indication of the current state of the apparel sector with regards to its marketing 
and manufacturing practices. The response rate and other relevant details regarding 
the companies are given in Table 2.6. 
Most of the companies (70%) were established in the 1980s when the then 
government offered a myriad of incentives to foreign investors to make effective use 
of the widely available pool of cheap labour. However, over the last decade, a large 
number the foreign owned companies have either closed down or have been taken 
over by local investors. The closing down of the foreign owned companies has been 
largely attributed to the increasing labour costs and to the expiry of incentives (for 
instance, 10 year tax holidays) which were used to attract the foreign investors in the 
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early 1980s. As at present, almost 80% of the apparel companies are owned by 
Mauritians. 
No. of 
Employees 
No. of EPZ 
Apparel 
Response 
(No. of 
Response 
Rate Number of Companies 
Making 
Companies 
Companies Year of 
Establishment 
Ownership Structure 
(Mauritian M, Joint 
Venture JV, Foreign F) 
1970s 1980s 1990S M iv F 
51-100 34 7 20.6 1 5 1 7 0 0 
101-200 37 9 24.3 1 4 4 6 1 2 
201-500 20 11 52.4 0 9 2 7 0 4 
501-1000 14 8 57.1 1 6 1 4 1 3 
>1000 10 10 100 0 8 2 6 2 2 
Total 115 45 39.1 3 32 10 30 4 11 
Table 2.6 Response Rate and Structure of the Apparel Sector 
The annual turnover of the companies was found to be largely dependent on the 
category of the market (low, medium or high value added product range) the 
companies were servicing rather than on the quantity of products sold. In a number of 
cases, it was found that the smaller companies had turnovers higher than those of the 
larger ones (Figure 2.9). These companies were identified as those having invested in 
the state of the art technology and those working for the higher segment of the market. 
It has been observed that the majority of companies established in the 1990s fall under 
this category. 
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Number of'Eniployees 
Figure 2.9 Annual turnover v/s number ofemployces 
3500 4000 
B. Market Acccss and Competitm- Asscssmcnt 
Though most ot, tile companies surveyed (85%) vcre involved in exports to the EU, 'it 
was observed that a considerable number ofthern were looking flor new OPPOIAL1111ties 
in the North American region (USA and Canada). For instance, 30% ofthe companies 
were already involved in exports to the US market. Over the last 5 ), cars, these exports 
have almost dOLIbled in both value and volume terms and there are signs of further 
increase 1,01lowing tile i ill pl cillentation of the Africa Growth and Opportunity Act. 
which provides fOr cluty and quota free acccss for apparel products from Mauritius to 
tile IýS. 
It \\as equally observed that about 30% of companies were exporting to the Alrican 
region. In these cases, marketing was organised mainly through tile government 
organisations liamely, the Export Processing Zone Development AWIIOI'Itý' (IlVDA) 
and tile Mauritius Fxport Development Authority (MEDA). A 1,11-ge number ol, 
companies Interviewed SIIO\\'CLI kccn interest in tile developments surrounding the 
setting up ofthe Common Market I'Or Fastern and Southern Africa (COMESA). This 
is cxpcctcd to give a boost to exports of apparel prodUCtS to the African continent in 
the near 
future. 
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Moreover, 83% of companies claimed to use personal contacts for promoting the sale 
of products. Fewer relied on exhibitions (43%) or magazines (25%). With regards to 
percentage of annual turnover spent on marketing, a large number of companies were 
reluctant to provide the data. Over 28 companies responding to the question, 13 spent 
more than 5% (up to 15%) for the purpose and the remaining less than 5%. 
For about 67% of the companies the main distribution channel was through overseas 
wholesalers while around 41% were using sales agents in the overseas countries for 
the purpose. It was also observed that about 18% of companies were in direct contact 
with overseas retailers for the distribution of their products and a few companies were 
operating as subcontractors to overseas parent companies. 
The survey also clearly demonstrated that there was a good working relationship 
between the export companies and their customers, which was developed over the 
years and these companies (about 55%) do not even view the phasing out of the MFA 
as a threat to their market. However, about 45% of companies believe that Mauritius 
was at the crossroads with regards to competing for a market share be it in the EU or 
in the US. The immediate competitors for the apparel market were quoted to be 
mainly from the low cost manufacturing countries including India, China, Vietnam, 
Pakistan, Bangladesh, Madagascar, Mexico, the Caribbean countries, Taiwan and 
Thailand. 
Very few of the companies surveyed rated Mauritius vis-A-vis its immediate 
competitors, as being much better off in terms of the production cost involved, the 
labour cost and the productivity (Table 2.7). On average around 50% of the companies 
claimed that the production cost was much higher in Mauritius while 73% claimed 
that the productivity in Mauritius was much lower vis-A-vis their immediate 
competitors. The main competitive advantage of Mauritius was observed to be in 
terms of the quality/cost relationship of the products offered. It should be noted that 
the respondents did not differentiate between high quality products and high value 
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added products. The number of companies claiming to be involved in the manufacture 
of high quality and medium quality products was 43% and 57% respectively. 
Competitive Factor % No. of companies 
Higher Similar Lower 
Production cost 50 22.8 11.4 
Labour cost 55 27.3 6.9 
Quality 63 18.2 2.3 
Productivity 27 25 31.8 
Table 2.7 Rating of Mauritius vis-A-vis its immediate competitors 
With regards to pressures from the market, the companies surveyed claimed that these 
were mainly in terms of frequent changes in design (77%), decreasing lead times 
(75%), improved quality (50%), reduced price (48%), and in quite a number of cases 
for increased quantity (30%). Issues related to design and lead-time emerged as being 
the most common type of pressures from the market. 
C. Manufacturing Audit 
One of the key areas dealt with during the survey was to assess the changes in lead- 
time for manufacturing. It was observed that around 30% of the companies still 
enjoyed long order to delivery lead-times of 8 weeks or more. These were mainly the 
large volume manufacturing companies which were getting orders one season in 
advance. The most common order to delivery lead-time was found to be between 4 to 
7 weeks (5 8% of cases). In only a few cases (I I%), the lead-time was found to be 3 
weeks or less. None of the companies showed difficulty in meeting the lead times, 
which were however observed to have a decreasing trend over the years, and hence a 
major constraint for the future, as claimed by 77% of the respondents. 
Shorter lead times have as at present, been met through overtime or expansion of 
present facilities (44%). Fewer companies (16%) relied on subcontracting to other 
local firms, because of difficulty in control and management of the orders. Around one 
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third of the companies claimed that an improvement in productivity would be helpful 
for meeting shorter lead-times. The product introduction lead-time was in most cases 
(86%) observed to be less than one week. It was a matter of concern for the remaining 
companies, which were using up to 3 weeks for organising production of new orders. 
The main weakness of the manufacturing companies was identified as being with 
regards to original design of new products including fabrics to be used. In 93% of 
cases the customers provided both the product and the fabric design. Also, very few 
companies had their own R&D lab for the purpose. R&D was not viewed as being 
important by the companies, as the orders were almost always accompanied by the 
design from the customers. 
Even in terms of utilisation of computerised control systems for marketing and 
distribution, manufacturing or for management information systems, the apparel 
sector was found not to be equipped with state of the art information technology. On 
average about 35% of the companies were still using manual controls for the above 
operations (Table 2.8). Only a quarter of the companies did have integrated 
computerised control systems for manufacturing and management. Fewer companies 
were involved in the use of these systems for marketing and distribution. 
Control Operation % Number of Companies 
Manual Computerised Control System Not Applicable 
Stand Alone Integrated 
Marketing and Distribution 40.9 22.7 15.9 20.5 
Manufacturing 34.1 34.1 25 6.8 
Management Information System 27.3 38.6 25 9.1 
Table 2.8 Use of Computerised Control Systems in the Apparel Sector 
In addition to the marketing and manufacturing practice assessment, an audit was 
carried out in the companies to identify areas of concern with regards to the business 
in which they were engaged. The results are as shown in Table 2.9. Though most of 
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the issues contained therein are pertinent for discussions, the following emerge as the 
vital ones: 
1. Most of the companies still look for large manufacturing orders with long lead 
times. In certain companies a minimum order size is stressed upon as a pre- 
requisite for acceptance to manufacture. Little attempt is made to move from the 
mass production system to smaller batch production with wider variations in 
product specifications. This is the case for almost two thirds of the companies, 
which limit their manufacturing operations to a limited range of products. 
2. There is very little design from scratch. Most companies (79%) were found to rely 
on the design proposed by the customers with only slight modifications. It was 
noted that there is little effort on the part of the companies to move from customer 
designs to in-house designs. Most companies complain of the lack of qualified 
resources for the purpose and,. above all, design is not perceived as a problem for 
the companies. 
3. Though 80% of companies showed concern for improved productivity, only a few 
(14%) had keen interest for investment in the state of the art technology for 
manufacturing or for investment in production related R&D. Like productivity, 
design of fabrics and/or products, and R&D are not viewed as acute problems 
necessitating immediate actions. 
4. Most of the companies (86%) lay emphasis on quality as the panacea for winning 
orders and hence, the manufacturing process incorporates a large amount of 
inspection to meet the quality specifications. 
5. The only acute problems identified by the companies were the following: 
The shortage of labour (75%) 
The increasing cost of labour (68%) 
Absenteeism (65%) and 
The increasing cost of raw materials (57%). 
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Condition % Number of Companies*_ 
Possibilities 
Little Some Much 
Allowable variation in product specifications 32 32 30 
Design from scratch 43 36 7 
Extent of production related R&D 43 27 14 
Use of state of the art technology 25 45 14 
Concern for productivity 2 11 80 
Emphasis on quality 0 2 86 
Amount of inspection 0 7 82 
Number of supervisory levels 41 32 23 
Degree of mechanisation for material handling 30 41 18 
Extent of subcontracting 57 23 2 
% Number of Cornpanies* 
Possibilities 
Rating of Problems Acute Average Not a problem 
Shortage of labour 75 20 2 
Cost of labour 68 23 5 
Absenteeism 65 15 12 
Cost of raw materials 57 9 23 
Low productivity 32 39 25 
Pace of IT change 30 23 34 
Availability of technical staff 20 11 64 
Quality control 18 14 64 
Inventory control 14 12 66 
R&D 14 18 61 
Marketing of products 11 20 57 
Design of fabrics 9 20 64 
Rej ects 9 14 75 
Maintenance of equipment 9 27 52 
Design of products 7 20 66 
Availability of fabrics 2 23 70 
Table 2.9 Manufacturing Audit for the Apparel Sector 
* In certain cases companies preferred not to answer the questions, hence the sum may 
not be equal to 100% 
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2.5.4 Challenges facing the Apparel Sector 
Mauritius has been involved in the manufacture and export of apparel products for the 
last 25 years and has gained the reputation of being a reliable supplier to both the EU 
and the US markets. Apparel manufacturing is expected to remain one of the main 
economic activities both in the medium and long term. However, it has been observed 
that due to pressures of increasing demand from the market, the companies have 
almost deliberately ignored the implications of competing against other low cost 
manufacturing countries on a level ground, that is, without protectionism policies 
including duty and quota free access to the markets. The past and present scenario is 
that of firm orders being widely available and the companies being completely 
involved in satisfying them with the available resources. Less time and effort are put 
in reviewing marketing and manufacturing strategies with a view to building up a 
competitive advantage based on factors other than low cost labour and privileged 
access to the market. Strategic issues like quick response, manufacturing flexibility, 
manufacturing of high value added products and strategic linking up with customers 
do not seem to be high on the agenda of the apparel manufacturing companies. The 
only issues of general concern seem to be in terms of the availability and increasing 
cost of labour and raw materials, meeting manufacturing lead-times and the quality 
specifications of the customers. 
With the phasing out of the multi-fibre agreement in 2005 and increasing 
liberalisation of world trade, the future market scenario will be that of limited 
protectionism mechanisms for market access. It has been observed through the study, 
that only a few companies are preparing for such a scenario in the short to medium 
term. The possibility of a severe economic crisis resulting from massive loss of market 
share seems to be at the doorstep unless protectionism mechanisms continue to 
safeguard the interest of the country as has been the case so far. The only viable option 
for the majority of companies is to reengineer their manufacturing facilities in order to 
build up their own competitive advantage for the 'Made in Mauritius' label. The plus 
point of the industry is that companies do have the competence and experience to 
achieve the above: What they seem to lack, is a simple tool for allowing them to make 
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an assessment of present manufacturing practice and take appropriate decisions based 
on the assessment for continuously enhancing the competitiveness of the 
manufactured product. This in fact, defines the scope of the present research, which is 
based on the use of system models for producing a manufacturing system audit tool 
for both manufacturing strategy assessment and selection. 
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Chapter 3 
Manufacturing Strategy, System modelling and Analysis 
3.1 Introduction 
Manufacturing has for long been viewed by top management as a function within an 
enterprise rather than being of strategic importance for enhancing the competitiveness 
of manufactured products. Skinner (1969) first raised this issue in his famous Harvard 
Business Review article entitled "Manufacturing - Missing Link in Corporate 
Strategy". Since then, various researchers have investigated the correlation between 
corporate strategy and manufacturing strategy (Mintzberg 1973 & 1978, Skinner 1974 
& 1985, Wheelwright 1978, Hill 1980 & 1985, Hayes and Wheelwright 1984, 
Prahalad and Hamel 1990, Hamel and Prahalad 1994, Hayes and Pisano 1994). It is 
now generally accepted that the manufacturing function is a key determinant in 
developing a comparative advantage and hence, a competitive position for 
manufactured products (Anderson and Schroeder 1991, Brown 1996). However, there 
is little understanding about the process of manufacturing strategy, that is, the 
procedure to be followed for analysing specific manufacturing systems with a view to 
assess and select appropriate strategies. Though a few publications do address this 
issue (Skinner 1978, Hofer and Schendel 1978, Fine and Hax 1985, Swamidass 1987, 
Hill 1989, Platts and Gregory 1990, Anderson et al. 1991, and Mills et al. 1995), 
associated implementation aspects still remain to be investigated in manufacturing 
organisations. 
The following sections provide a review of the literature on the content and process of 
manufacturing strategy to illustrate the above and justify the present application based 
research on the subject. Also, this chapter includes the results of a survey of a sample 
of customers in the UK in order to evaluate the characteristics of the market. Given 
that the research methodology involved tile use of manufacturing system modelling 
for manufacturing strategy formulation and analysis, a review of systems modelling 
tools and techniques is also presented with a view to identify the most appropriate 
ones to meet the requirements of the project. 
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3.2 Corporate, Business and Functional Strategies 
Most of the definitions of the term strategy converge towards that offered by Chandler 
(1962) as being the determination of the basic long term goals and objectives of an 
enterprise, and the adoption of courses of action and the allocation of resources 
necessary for carrying out these goals. Skinner (1969) defines strategy as being a set 
of plans and policies by which a company aims to gain advantages over its 
competitors. Evered (1983) defines strategy as the broad programme for defining and 
achieving the organisation's objectives and implementing its missions. Wheelan and 
Hunger (1989) define the same term as being the determination and evaluation of 
alternative paths to achieve an organisation's objectives and mission and, eventually, a 
choice of the alternative that is to be adopted. Mintzberg (1987) on the other hand 
defines strategy in terms of a plan, a ploy, a pattern of behaviour, a position and a 
perspective that a manufacturing organisation achieves with time. From the above 
definitions, it is clear that a strategy is a set of important decisions derived from a 
systematic decision making process conducted at the highest level of an organisation. 
Hofer and Schendel (1978) identify three major types of strategies: 
" Corporate strategy which identifies the set of businesses which a company should 
be in, e. g. textile, apparel, knitting, weaving etc... 
" Business strategy which identifies how the company should compete while being 
in a specific business, e. g. on cost advantage, quality, quick response to market 
requirements etc... 
" Functional strategy, which identifies how the various functions, including for 
instance, manufacturing, marketing/merchandising, human resource management, 
product design and development, purchasing, planning and control, and finance, 
within a company can contribute towards enhancing the competitive advantage of 
the business. 
The process for deciding upon corporate and business strategies is widely documented 
in the literature. Table 3.1 is a compilation of the mostly cited formulation techniques, 
key considerations and strategic options associated with each of these two types of 
strategies. 
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3.2.1 Corporate Strategy 
Corporate strategies define the total objectives and goals of the firm, the firm's current 
and future business domains, and the firm's general approach to organising the 
productive and administrative systems (Shrivastava 1995). These strategies are mostly 
decided upon by the top management of the firm by bearing in mind the strength and 
weakness of the business portfolio and the changes taking place in the external 
environment. The most common decisions taken up at corporate level for instance 
include, business rcstructuriýg, forward and backward integration, diversification of 
the product domain, development of overseas businesses, delocalisation of business, 
licensing abroad, pure survival, divestiture, shutting down of businesses etc... 
Strategy Formulation Techniques Key Considerations Main Strategic Options 
Corporate Boston Consultancy Market Gro%%Ih Rate v/s Growth (Concentration, Vertical 
Strategy Group (BCG) Matrix Relative Competitive Integration, Diversification) 
(Rue &I lolland, 1989) Position (Market Share) Stability 
Defensive (I larvest, Divestiture, 
AnsolI'Matrix Market Evolution v/s Product Liquidation, Bankruptcy) 
(Ansoff, 1965) Development Strategy 
General Electric (GL) Long term industry 
Matrix attractiveness v/s Business 
(I lill & Jones, 1989) Strength 
Business Porter Generic Strategies Meeting Customer Cost leadership 
Strategy (Porter, 1980) Requirements Differentiation (Product Quality and 
SWOT Analysis Reliability, Design and Volume 
Flexibility, Response Time) 
Focus 
Table 3.1 Key Considerations for formulation of Corporate and Business Strategies 
Choosing a corporate strategy involves selecting businesses that will fulfil the 
corporate goals. In making this choice a structured technique called business portfolio 
analysis is often used. The most common tools used for the purpose include the 
Boston Consultancy Group (BCG) matrix, the Ansoff matrix, and the GE matrix 
(Table 3.1). The BCG matrix allows managers to compare and choose businesses by 
assessing industry gro%vth and market strength of each business. Figure 3.1 illustrates 
the BCG business portfolio matrix. The cell definitions are as follows: 
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Cash Cows are characteriscd by high market and low industry growth rate 
Dogs are characteriscd by low market share and low industry growth rate 
* Stars are charactcrised by high market share and high industry growth rate 
9 Question Marks arc finally characterised by low market share but high industry 
groNNIh ratc 
Use of the BCG matrix involves classifying the businesses into the cells based on 
company and market data, carrying out detailed analysis of the possible changes in 
both the company and the external environment and taking appropriate decisions for 
the benefit of the firm. 
Ifigh 
Industry 
Gro%ih 
rate 
Low 
Stars Question 
Marks 
Cash Cows Dogs 
High Market Low 
share 
Figure 3.1 BCG business portfolio matrix 
The Ansoff and the GE business portfolio matrix have the same structure as that of the 
BCG matrix with differing emphasis. The Ansoff matrix is a plot of product 
development against market evolution while the GE matrix is a plot of business 
strength against industry attractiveness as shown in figures 3.2 and 3.3 respectively. 
Existing 
market 
15 -, = 
12 0 
New 
market 
Market Product 
Penetration Development 
Market Product 
Development Diversification 
Present Product New Product 
Product Development 
Figure 3.2 Ansoff Business portfolio matrix 
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Ifigh 
Industry 
Attractiveness 
Low 
Invest/Grow Selective 
Investment 
Selective Harvest/ 
Investment Divest 
Ifigh Business Low 
Strength 
Figure 3.3 GE Business portfolio matrix 
All the above tools help top management of manufacturing firms to decide on the 
course of action to follow with regards to the various businesses they are in. Corporate 
strategy thus is more oriented towards making high level decisions based on present 
data and forecasts, which usually have a high bearing on the future of the business. 
3.2.2 Business Strategy 
At the business unit level, the key strategic issue is establishing sustainable 
competitive advantage within the industry in which the business unit operates. This 
usually follows an assessment of the strengths and weaknesses of the company vis-A- 
vis the opportunities and threats facing the business organisation (SWOT Analysis). 
There are three main generic strategies that a business can embark upon to gain 
competitive advantage namely, least cost, differentiation and focus strategies (Porter, 
1980). The strategy to embark upon is usually based on the results of the SWOT 
analysis and the strategic target set by the company to take advantage of its strengths. 
The possibilities in terms of business strategies are shown in figure 3.4. 
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Strateptic Advantne 
f. 
., :2 .Eý: 
Product Uniqueness Low cost position 
Differentiation Cost 
Leadership 
Focus 
Figure 3.4 The three generic business strategies (Porter, 1980) 
Cost leadership strategy rcfcrs to operating at the lowest cost in the industry. It 
involves the construction of efficient facilities, vigorous pursuit of cost reductions, 
tight cost and overhead control, cost minimisation in areas like Research and 
Development (R&D), sales, advertising and production operations among others. 
Achieving a low overall cost position often requires a high relative market share and 
designing products for ease in manufacture, maintaining a wide line of related 
products to spread costs, and serving all major customer groups in order to build 
volume. 
Differentiation strategy involves creating products that have distinct and hard to 
imitate features and which appeal to a range of market segments. Uniqueness can be 
in the form of design, brand image and company reputation and manufacturing 
flexibility among others. Commonly differentiation implies a trade off with cost 
Position if the activities involved in the strategy are costly like intensive research, 
product design and use of high quality materials. 
Focus strategy on the other hand implies focussing on a clearly defined segment of the 
market and fulfilling customer expectations in that niche. Usually this means 
producing spccialiscd products and marketing them through limited focussed delivery 
Systems. As a result, the company may achieve differentiation by better meeting the 
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needs of the particular market segment, or lower costs in serving that target market, or 
both. 
The traditional approach for business strategy formulation is thus based on an analysis 
of the external environment to identify opportunities and threats and finding the best 
match between the opportunities and the internal strengths of the organisation. This 
dictates the strategy the company can best compete on. Typical issues considered 
while conducting a SWOT analysis are shown in Table 2.2. 
Organisation and Management Marketing Human Resources 
Management Quality Distribution channels Employee experience 
Staff quality Market share Education level 
Degree of centralisation Advertising efficiency Union status 
Planning and scheduling Customer satisfaction Turnover, absenteeism 
Information and communication Product quality Work satisfaction 
system Service reputation Grievances 
Control systems Sales force turnover 
Finance Production Research and Development 
Profit margin Plant location Basic applied research 
Debt-equity ratio Machinery obsolescence Laboratory capabilities 
Inventory ratio Purchasing system Research programmes 
Return on investment Quality control New product innovations 
Credit rating Productivity/eff iciency Technology innovations 
Table 3.2 Checklist for analysing business strength and weaknesses (Stevenson, 
1976). 
3.2.3 Functional Strategies and Manufacturing Strategy 
Functional strategies are plans of action for each of the core functional areas within 
the manufacturing organisation to meet the requirements of the business strategy. 
Functional strategy can encompass a host of strategies in the various functional areas 
of the business for instance, purchasing or sourcing strategies, design strategies, 
marketing strategies, processing strategies, human resource development strategies, 
investment strategies etc... In spite of the hierarchical nature of the thinking in 
strategic management, it is argued that the strategies are not mutually exclusive 
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(Skinner, 1969). However, the top-down approach to strategy formulation has always 
prevailed such that, functional strategies are tailored in accordance with the business 
strategy which itself meets the requirements of the corporate strategy. The main 
drawback of this approach, whereby decisions are passed down the hierarchy, is that 
there are considerable discrepancies between what top management wishes to achieve 
and what is achievable using the resources within the enterprise (Schonberger 1986). 
World-class manufacturing requires more of a holistic approach towards strategy 
formulation, involving all functions in shaping the business and corporate strategy as 
illustrated in Figure 3.5. This model clearly illustrates the interaction between the 
various functions within the enterprise and its importance during the strategy 
formulation process cannot be overlooked. It is this holistic approach that will be 
adopted for the current research. The author is of the view that it is a combination of 
the functional strategies that tailor the business strategy of the company. 
A review of the literature on corporate and business strategy formulation processes 
clearly shows the missing link *between the higher-level strategies and functional 
strategies. While corporate strategies are based on business strengths and market 
evolution, business strategies are mostly based on meeting customer requirements 
through cost advantage, differentiation or focus strategies. Both of these concepts lay 
heavy emphasis on the marketing function and on the external environment for 
deciding upon the course of action to be adopted. The outside-in approach has thus so 
far been the predominant structure for deciding upon strategies. Most of the researches 
in manufacturing strategy argue that such processes frequently cause problems for 
companies, or at least do not aid in the development of the manufacturing function 
into a competitive weapon. The manufacturing function is often viewed in isolation, 
as adding cost rather than adding value to products. Also, the impo rtance of the other 
strategic functions within the manufacturing organisation is treated in complete 
independence. 
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Corporate Strategy External 
Marketing/ 
Environment 
Bus* ess A Purchasing 
Merchandising 
Planning & 
Business Control 
B 
Product Design Finance 
& Devt. anufacturing 
Human 
Resource 
Devt. 
Business C 
Figure 3.5 Holistic approach towards strategy formulation 
The holistic approach towards achieving enhanced competitiveness through 
manufacturing was first raised by Skinner (1969). It is argued that the best way to 
compete in the global market is by using the manufacturing function as a competitive 
weapon (Mintzberg 1973 & 1978, Skinner 1974 & 1985, Wheelwright 1978, Hill 
1980 & 1985, Hayes and Wheelwright 1984, Prahalad and Hamel 1990 & 1994). 
Moreover, Hayes and Pisano (1994) stress that the adoption of improvement programs 
like Total Quality Management, Just In Time, Design For Manufacturability, Lean 
Manufacturing, Reengineering and Benchmarking do not necessarily lead towards 
enhanced competitiveness. What is needed is that companies adopt strategies for 
building critical manufacturing capabilities to achieve competitive advantage. 
Platts and Gregory (1990) argue that the inclusion of the manufacturing function 
within the business strategy formulation process requires more than the traditional 
approach using SWOT analysis. Research in the area has, as at present, led towards 
the setting up of a number of frameworks for fitting manufacturing strategic decisions 
within the process of business strategies (Skinner 1969, Hayes and Wheelright 1984, 
Hill 1985). Also, based on the above frameworks, a description of the overall process 
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of strategy formulation has been proposed by various researchers (Hofer and Schendel 
1978, Mintzberg and Waters 1985, Schwaninger 1987, Anderson et al. 1991). The 
application of these frameworks and processes in specific manufacturing 
environments however still remains to be investigated. 
3.3 Manufacturing Strategy: Frameworks and Processes 
Manufacturing strategy can be viewed as the effective use of manufacturing 
capabilities to provide a competitive weapon for the achievement of business and 
corporate goals (Swamidass and Newell, 1987). It defines how the manufacturing 
function assists in the achievement of business objectives through the provision of the 
appropriate structural items and the appropriate infrastructure to ensure that operations 
are efficient and effective. Leong and Ward (1995) argue that the above can be used to 
define the content of manufacturing strategy, which can be considered to contain the 
six views illustrated in Table 3.3. 
View Description 
Planning Manufacturing strategy as a part of an essentially hierarchical corporate planning 
framework that assures a fit between manufacturing goals and actions and those of the 
larger organisation. 
Proactive The ability of a manufacturer to anticipate new manufacturing processes and 
technologies and to implement long term programmes to acquire capabilities in 
advance of needs 
Patterns of The observed stream of decisions or actions of a manufacturer over a period of time 
actions in nine categories: capacity, facilities, process technology, vertical integration, 
production planning and control, quality systems, organisation, workforce, and new 
product development. 
Portfolio of The portfolio of manufacturing capabilities reflects competitive strengths possessed 
manufacturing by the manufacturing function and their relative importance. Generic manufacturing 
capabilities capabilities include cost, quality, delivery performance, flexibility and innovation. 
Programme of The set of structured, time phased and evaluated actions, which are implemented to 
improvement improve the manufacturing capability of the firm. Examples include TQM, GT, JIT 
etc involving broad worker participation. 
Performance The systematic means by which manufacturing is evaluated. Good performance 
measurement measurement schemes are aligned with strategic organisational goals so that 
behaviour, which furthers those goals, is systematically reinforced. 
Table 3.3 The six Ps defining the content of Manufacturing strategy (Source: Leong 
and Ward, 1995) 
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It is generally agreed that the main objective for formulating a manufacturing strategy 
is to achieve enhanced competitiveness through: 
> The manufacture of products of desired or better performance than competitors 
> Achieving quick response to rapidly changing customer needs and delivery 
reliability 
> Rapid new product development and introduction 
> Reducing manufacturing costs 
It is the linking of the manufacturing decisions with the above competitive options, 
which formed the basis of the work by Skinner 1969,1974,1985, Wheelwright 1985 
and Hill 1985 who came up with suitable frameworks and processes emphasising the 
role of the manufacturing function to better achieve business objectives. The salient 
features of the frameworks developed so far, by the above and other researchers 
(Schroeder 1986), implicitly or explicitly include the issues raised in the first instance 
by Skinner (1969) namely 
1. An analysis of the competitive situation, of how rival companies are competing in 
terms of products, markets, policies, and channels of distribution 
2. A critical appraisal of the available skills and resources within the company 
3. An assessment of the constraints and limitations imposed by the economy and the 
technology within the industry 
4. An assessment of how the manufacturing function can provide competitive 
advantage in terms of cost, delivery, lead time, innovation, quality and reliability 
5. Formulation of a manufacturing policy based on all the above and the 
6. Development of a programme of implementation, control, performance 
measurement and review of procedures. 
Though contained within the above set of features, each framework can be considered 
to have unique attributes. Wheelwright (1985) for instance proposes a framework 
whereby the strategic role of the manufacturing function is defined in four stages: 
1. Internally neutral, whereby top managers consider the function incapable of 
influencing competitive success 
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2. Externally neutral, whereby the manufacturing function is considered at par with 
those available to competitors 
3. Internally supportive, whereby the manufacturing function is expected to actively 
support and strengthen the company competitive position 
4. Externally supportive, whereby the competitive strategy of the company rests to a 
significant degree on the company's manufacturing capability 
The above framework outlines the different roles that the manufacturing function can 
play in a company's efforts to formulate and achieve its strategic objectives. 
Hill (1985) on the other hand proposed a framework having the following stages 
1. Assessment of the market requirements 
2. Identification of the order qualifying and winning criteria 
3. Assessment of the manufacturing function's contribution to each of these criteria 
4. Use of the manufacturing function to build competitive advantage for both the 
order winning and the order qualifying criteria 
While the frameworks define the overall structure for deciding on appropriate 
manufacturing strategies, processes on the other hand provide analytical and/or logical 
approaches that one might consider as decision aids for formulating the strategies. 
Bearing in mind the content of manufacturing strategy and the associated frameworks 
for generating them, various researchers have contributed towards developing a 
process for manufacturing strategy formulation. Hofer and Schendel (1978), proposed 
the following main steps in the strategy formulation process 
I. The assessment of the current strategy 
2. The identification of opportunities and threats 
3. A comparison of the organisation's objectives, strategy and resource against the 
environment opportunities and threats to determine the extent of change required 
in the current strategy 
4. The assessment of the principal skills and resources available to close the gaps 
identified 
5. The identification of the options upon which a new strategy may be built 
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6. An evaluation of the strategic options to identify those that best meet the values 
and objectives of all stakeholders, taking into account the environmental 
opportunities and threats and the resources available 
7. The selection of the options for implementation 
The tool most often used for the purpose is SWOT analysis and manufacturing system 
surveys. 
Platts and Gregory (1990) proposed an audit approach for strategy formulation. The 
emphasis of their work was based on identifying gaps between customer requirements 
and performance achieved by the company in terms of product features, quality, 
delivery speed, delivery reliability, design flexibility, volume flexibility and price. 
Though of major significance for the purpose of manufacturing strategy formulation, 
this approach does not seem to have received wide acceptance by companies as the 
process is tedious, usually requires an external consultant and is a medium to long- 
term exercise. Moreover, the process is a generic one and requires reviewing before 
implementation in specific manufacturing companies. 
Mills et al. (1995) on the other hand have given a detailed framework for the design of 
manufacturing strategy for identifying gaps in past strategies and taking appropriate 
actions for the future. The process is based on conducting an audit as proposed by 
Platt and Gregory and the formulation and implementation of strategies in light of the 
audit results. Other researchers who have contributed towards the design of a process 
for manufacturing strategy formulation include Anderson et al. (1991), which 
emphasised on the use of interviews of manufacturing executives for developing 
strategies. The process from Hill (1987) is based on formulating strategies in line with 
order qualifying and order winning criteria. However, none of the above processes led 
towards the development of a simple tool to enable manufacturing executives to make 
a self-assessment of their present organisational strategies and take appropriate 
decisions for achieving enhanced product competitiveness. This defines the scope of 
the present research work, which will be supported by case study examples from the 
apparel manufacturing system. 
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3.4 Strategic Options for Apparel Manufacture 
The discussions contained in the previous section provide definitions for 
manufacturing strategy while, at the same time, fitting it into the context of business 
and corporate strategies. With regards to garment manufacture, it has been observed 
that the frameworks and processes can lead towards any one or a combination of the 
following strategies: 
> Low cost manufacturing strategy 
> High value added strategy 
> Quick Response (QR) strategy 
Though the above strategies are not mutually exclusive, clear distinctions have been 
observed in relation with the market categories that are served by companies adopting 
each of the above strategies. The main market categories for apparel products include 
haute couture, designer shops, independent stores, department stores, retail chains and 
discount stores. The associated characteristics, order qualifiers and order winners for 
each market category are shown in table 3.4. These are based on data collected 
through a survey of sales personnel from a sample of twelve companies in the UK. 
The list of companies and the questionnaire used for the survey are included in 
Appendix B. Examination of the market place as part of this research indicates that 
there are four main variables that shape the different markets: 
1. The price 
2. The product quality 
3. The product variety inclusive of product design and associated differentiation 
features and 
4. The volume 
A relative comparison of the above variables for the various market categories shown 
in figure 3.6 clearly demonstrates that price and volume are vital for servicing the 
lower end of the market while design and variety becomes more important when 
moving towards the upper end of the market. Garment quality and delivery reliability 
were found to be order qualifiers for all the market segments. 
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ma l-ket Market Characteristics Order qualifiers Order wilillers 
Category 
Haute Couture Mainly branded -arnients Innovative I'abric and Brand 
e. g. Christian Unique design garment desi-ii Desi"ll uniquelless 
Dior High emphasis on Excellent quality A .... ressive advertisin- 
personalised customer Aesthetic and promotion 
service Fashion , arments campaigns 
Very expensive Personalised service 
Designer Shops Limited number of outlets Novel fabric Brand 
e. ". Yves St. Branded garments Stylish -arinent Innovative desi-n 
Laurent Personalised customer design Distinouisliable 
service Excellent quality differentiation features 
Limited volurne Aesthetic and lon- including styling and fit 
High variety & Expensive lastino 
Independent Branded or own brand Good fabric quality Differentiation features 
Stores, Garments Lxclusive -arment in garment desi-ii 
specialised Limited to high volurne design Rapid response to 
shops or Moderate variety Delivery reliability changes ill CustOlIICl* 
Franchise shops Moderate price demand 
e. g. Next Competitive price 
Department Medium to large size Good fabric and Fabric and garment 
Stores and Large number of outlets Garment quality desi-n 
concession Usually Pic ownership Delivery reliability Competitive price 
shops Own brand and key brands 
e. g. Marks & I li, 1111 Volume 
Spencer Moderate price 
Retail Chains MediLlIll to large size Good garment quality Competitive price 
e. -. Littlewoods Large number Of Outlets Delivery reliability 
Own brand or branded 
Llioh volume 
Low price 
Discount stores, Branded and non branded Personal contacts Collipe-titive price 
market Halls (yarnients t' Garment quality 
e. g. Matalan Low price 
Table 33.4 Characteristics of markets for apparel products 
10 e-91 
11 Haute Couture 8 
7 IM Designer Shops 
6 13 Independent Stores 
X, .1 
0 Department Stores 
3E Retail Chains 
2 0 Discount Stores 
0- 
Price Quality Variety Volume 
Market variables 
:4 
I, igure 3.6 Comparison between market categories 
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The market study equally confirmed that the majority of suppliers to the independent 
stores, department stores, retail chains and discount stores came from developing 
countries that concentrate on low cost and high volume production. Suppliers to 
designer shops varied from developing to developed countries while the haute couture 
market was almost fully serviced by companies from developed economies. 
Though the opportunities offered by the market are numerous, Majmudar (1996b) 
argues that competition at the lower end will be fiercer than ever in the wake of 
complete apparel trade liberalisation. The only possibility for developing economies 
to maintain and expand market share will be to excel in at least one of the strategic 
options. The possibilities for adopting alternative strategies are shown in Figure 3.7 
and these are discussed in the following sections. 
Design Centred Fashion Centred 
Quick Response Strategy High Value Added Strategy 
9b Designer Shops Haute Couture 
E Production Centred Marketing Centred 
1ý Low Cost Strategy Low Cost Strategy 
U 
0 Discount Stores Department Stores 
Market Stalls Retail Chains 
Moderate High 
Customer Concern 
Figure 3.7 Strategic moves available to garment making companies 
3.4.1 Low Cost (LC) strategy 
Low cost manufacturing strategy aims at maintaining the cost competitiveness of the 
product vis-A-vis immediate competitors. It is usually associated with mass production 
systems involving basic products, where cheap labour remains the driving force. 
Companies adopting low cost manufacturing strategy use dedicated automation 
systems with heavy emphasis on inspection to meet quality requirements. These 
companies usually migrate from one location (country) to another in search of low 
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cost labour for their cut, make and trim (CMT) operations. The salient Icatures 
associated with low cost strategy are: 
I. Competitive price 
2 Low variety (moderate concern for design) associated with medIUM to large batch 
size 
3. Comparatively medium quality garments 
4. Long lead times 
The market categories serviced by companies adopting the low Cost Stl*, ItCgý' HICILILIC 
discount Stores, retail chains and department stores. 
3.4.2 High Value Added (HVA) strategy 
in contrast with a low cost manufacturing strategy, whereby tile emphasis is on 
maintaining the cost competitiveness ofthe garment, a high value added strategy aims 
to build LIP compctitivc advantages in terms of fabric and garment design and Clualitv 
to serve tile Lipper end of the market involving designer shops and I laute Couture. 
This strategy is used for generating and manufacturing new designs, through 
creativity, innovation and ingenuity that provide superior or unique product 
performance, features, durability, serviceability and/or aesthetics. Companies taking 
on I IVA strategy usually have extensive in-house research and development oil fabric 
and product design. Also, total quality management JQM) or quality assurance (QA) 
programmes are used to ensure compliance to custorner i-cquircillents. The cost 
competitiveness of' the products is usually achieved through tile 1111PICInClItatiOn 01' 
continuous improvement policies like productivity monitoring procedures and total 
employee involvement ('11,11) prograrnincs. Integrated Information and COIII111LIIIIC, 111011 
systerns ensure prompt exchange of data between all players fOrming part of' tile 
supply chain. The salient Features ot'high value added strategy are: 
1. Innovative design 
2 1,, xce]]Cllt LiLiality 
3. Small to medium batch size 
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3.4.3 Quick Response (QR) strategy 
Quick response strategy is about finding means and ways to reduce the time span 
which occurs in the period between the moment the customer defines his requirement 
and the moment the merchandise is received by the customer (Forza and Vinelli 2000, 
Hunter 1999). Time compression combined with relatively small batch sizes, can 
provide considerable competitive advantage for companies involved in garment 
manufacture by allowing for significant reduction in forecasting errors in terms of 
product mix and volume, and hence, in cost for stock maintenance and merchandise 
sold as mark-down goods. QR strategy thus aims at achieving customer expectations 
by providing the right products in the right place and at the right time in the right 
quantities and hence eliminating possibilities for wastes (including unsold stocks) and 
high opportunity costs. The emphasis here is on manufacturing flexibility for meeting 
changing market demands based on point of sale or other information provided by the 
customers. The salient features are: 
1. Small batch size with possibility for repeat orders 
2. Medium to high quality 
3. Fast and responsive delivery 
Though companies using QR strategy have been serving the upper end of the market, 
there are more and more pressures from retail chains and department stores for the 
implementation of QR strategy. 
3.5 Manufacturing Strategy and System Modelling 
Bearing in mind the scope of this research work and the strategic options available, it 
was required to analyse the content and structure of a typical garment manufacturing 
system in order to achieve any one or any combination of the manufacturing strategies 
within its operational boundaries. It was found that though previous literature does 
provide details on the processes, frameworks and contents of manufacturing strategy, 
the use of specific tools and techniques for both generating and assessing the results of 
implementing specific strategies was completely missing. For the manufacturing 
strategy generation model proposed by Skinner (1974) and selected for this research, 
illustrated in Figure 3.8, the existing literature for instance, provides no answer to a 
number of key issues like: 
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1. How company inventory is managed and data collected for the purpose of 
manufacturing strategy assessment and selection? 
2. How do other functions influence the choice of manufacturing strategies? 
3. What are the boundaries to the manufacturing function? 
4. How a holistic approach to manufacturing strategy assessment and selection can 
be achieved? 
In an attempt to provide answers to the above issues, a manufacturing system model 
was developed and validated for garment manufacturing companies. The model 
provided a mechanism to illustrate at a sufficient level of detail: 
1. The link between the manufacturing function and other functions in the 
organisation 
2. The control systems including the information systems in operation 
3. The input to and output from each functional area 
4. The materials, auxiliaries, tools and equipment being utilised 
5. The human resources involved and 
6. The interrelationship between all the above 
The manufacturing system model was eventually used for the development of a 
manufacturing strategy audit tool for the assessment of the current practice and for the 
selection of alternate strategies for achieving enhanced product competitiveness. 
A number of systems modelling tool and techniques were surveyed to support the 
development of the manufacturing system model. System modelling is most useful for 
illustrating in detail all the above parameters, together with the interactions involved 
in the manufacturing process. This was the basic requirement for a new methodology 
for manufacturing strategy formulation and analysis. 
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1. How rival companies (local and international) are competing in terms of 
product, markets, policies, and channels of distribution. 
2. Assess the economic constraints and opportunities within the local industry: 
Assess internal key cost margins, industry structure, support from government, 
and infrastructures, labour cost and availability. 
external factors 3. Constraints and opportunities with regards to equipment and technology: 
I raw material, equipment costs and availability 
Make a 
1. Make an assessment of the available resources (technical expertise, 
company inventory equipment and 
technology) 
2. Find out what are the strength and weakness of the available resources and 
control procedures 
111ý e ine the corporate and manufacturing strategy to be adopted in light of the Decide on internal and external factors assessment and company inventory. the company 1. Low cost 
strategy 2. high quality 
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Figure 3.8 The process of manufacturing policy determination 
(Source: Skinner, 1974) 
3.6 System Modelling Methodologies and Tools 
A system is defined as a collection of components, which are interrelated in an 
organised way and work together towards the accomplishment of a certain logical and 
purposeful end (Wu, 1996). The following are the salient features of a system: 
1. It constitutes of an assembly of components including the input, output, processes, 
feedback controls and constraints 
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2. It has a logical relationship between the components 
3. It has a well defined objective 
4. It provides both a holistic and hierarchical view of the model; that is, a system can 
itself be part of a wider system and can be broken down into a number of sub- 
systems. 
Modelling on the other hand is an abstraction, a representation of a part or the whole 
of a real system developed for understanding, analysing, improving or replacing the 
system. Models describe what a system does, what controls it, what things it works 
on, what means it uses to perform its functions, and what it produces. 
3.6.1 Classification of system models 
Manufacturing system models have been classified in different ways depending upon 
the expected outcome from the models. This can be representative of an open system 
with interaction with the environment or a closed system, which is self contained 
without any interaction with the environment. The various possibilities for 
classification of manufacturing systems models are shown in figure 3.9. 
Phvcinnt 
Aggregate 
Disaggregate 
Discrete 
Static Deterministic 
Schematic 
Stochastic 
Dynamic lic 
Continuous 
Mathematical 
Figure 3.9 Types of System models 
In addition to being open or closed, manufacturing system models can be considered 
as being physical, schematic or mathematical (McMillan and Gonzalez 1973). 
Physical models describe the system through the use of the real objects constituting 
the system while schematic models are pictorial representations of the constituents of 
the system and their interactions. The latter systems are also referred to as conceptual 
models, which are usually static in nature (Planche 1992). Static models attempt to 
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provide a static representation of dynamic systems. They portray the relationship 
between all functions within the system and are useful to generate logical models for 
analysis purposes. Static systems cannot however, depict the time-variant behaviour of 
the manufacturing systems that are generated as a result of variations in inputs and/or 
controls. 
Mathematical models on the other hand, consist of sets of equations that give 
solutions, which explain or predict changes in the state of a system. Askin and 
Andridge (1993) and Doumeingts et al. (1995) classify these as simulation models. 
These models are usually dynamic; that is, they attempt to describe the behaviour of 
the manufacturing system over time under different operating conditions. They can 
provide information about the state of the system or generate performance measures of 
the system over a given period of time. 
Systems can be further categorised as continuous when system variables change 
continuously or discrete when system variables change in a stepwise manner, over 
time. In addition, depending on the input/output relationship, a system can be 
deterministic or stochastic. In the former case, the system exhibits unique and direct 
cause and effect relationship between the inputs and outputs (for a given input there is 
only one output possible). In the latter case, the relationship between the input and 
output can only be analysed in statistical terms (both input and output have random 
variation though cause and effect relationship still exist). 
One further categorisation of system models is in terms of the level at which the 
system is being designed or analysed, whether this is at macro 6r micro level. This is 
illustrated by the level of aggregation of information within the model. While being 
treated at the macro level, aggregate models are produced. These are useful for 
studying the strategies (long term policies) of the manufacturing organisation 
(Forrester, 1975). The products, workforce, equipment and other resources are treated 
as aggregate entities within the model. Detailed production processes are not dealt 
with in aggregate models. Micro level models, referred to as disaggregate models, on 
the other hand are used to produce very detailed models for short term planning 
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purposes or for solving specific problems within the enterprise. The entities of such 
models for instance include raw materials, parts and subassemblies, machines and 
operators as individual items. These types of models have been most widely used for 
simulation of manufacturing systems. 
3.6.2 System methodologies 
A methodology is an ordered set of tasks, which if undertaken, achieves a specific 
aim; for instance while deciding on major investments, a methodology guides the 
decision-maker on the aspects of the investments that are necessary and how these can 
be integrated into the manufacturing system. Also, the methodology provides the 
means for assessing the likelihood of success in order to allow an informed decision to 
be made as to whether the required investment can be justified. The review of 
previous works shows various methodologies that have been developed and used for 
the modelling of information systems, advanced manufacturing systems and Computer 
Integrated Manufacturing Systems. Though none of the methodologies have been used 
in the context of manufacturing strategy formulation and assessment, a number of 
them do share some features, which can prove to be useful for the present study. 
These methodologies include SADT (Sofrtech Inc., 1970), the GRAI Methodology 
(Doumeingts et al, 1995) and Object Oriented Methodologies (Gaafar and Bedworth, 
1994). 
A. Structured Analysis and Design Technique (SADT) 
SoftTech, Inc. developed SADT in the early 1970s, as a methodology for the activity 
and data modelling of manufacturing systems for analysis purposes with a view to 
achieve enhanced productivity (Marca and McGovan, 1988). It is based on the 
hierarchical representations of the activities that occur and the way data is processed 
in the organisation through the use of activity diagrams (actigrams) and data diagrams 
(datagrams) respectively. The models are constructed by starting with a parent 
diagram (also referred as context diagram) which is then decomposed into a number 
of child diagrams to give more detailed modelling as shown in figure 3.10. The 
number of lower level decomposition is however limited to six in order to keep the 
model simple and manageable. 
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AO Context Diagram 
1 
A21 
A2 
A22 M A23 
Top Diagram 
A3 A4 AO decomposition 
A24 Level I decomposition 
IgrA22 40 A22 A22 Level 2 decomposition 123 
Figure 3.10 SADT diagram hierarchy with labelled nodes 
In both the actigrams and the datagrams boxes as shown in figure 3.11 represent the 
nodes of the hierarchical tree. Each box or node has a text label that describes the 
activity performed or the data stored by the node and has a unique number that can be 
used to trace back its relationship with the parent diagram 
Control functions Controlling Activities 
Inputs Outputs Creating 
Activities 
op Activity title Data title 
A221 A321 
t-1- tt3 
Supporting Implementation 
Mechanism Mechanism 
Figure 3.11 Actigrams and Datagrams 
Using 
Activities 
Arrows to and from the node define the input, output, controls or mechanisms used at 
that particular node. The arrows are labelled accordingly with 1,0, C and M as 
prefixes. 
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The input, output, control and mechanism can however be shared by a number of 
nodes. Also, the output from a particular node can serve as input or control for another 
node. Thus arrows within the SADT diagrams serve to link the various nodes across 
the hierarchy of the system model as shown in figure 3.12. 
cl 
-11 
02 b. 
Figure 3.12 SADT diagram 
The SADT methodology thus involves 
1. The creation of a model to represent the activities that are undertaken or the data 
flow within the organisation. Prior to creating the model, it is usually vital to 
define the purpose of the exercise in order to set the boundaries of the system and 
decide on the tools to be used (actigrams and/or datagrams). 
2. Once the model is produced, interviews are carried out to analyse the system for 
possible shortcomings and modifications are made accordingly to generate a new 
model of the manufacturing function or the information system. 
3. The next step is to create a detailed specification of the new system. This is done 
by succinctly describing each activity and its relationship with others within the 
system. 
B. The GRAI Methodology 
The Graphe A R6sultats et Activitd interlids (GRAI) methodology was developed by 
the GRAI laboratory at the University of Bordeaux-I in France in the early 1980s 
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(Doumeingts et al 1987). Its objective was mainly to model the decision making 
process and associated information flows in manufacturing organisations. The 
methodology involves the following stages: 
1. The development of a conceptual reference model illustrating the physical and 
information systems within the manufacturing organisation. The physical system 
transforms materials into products and is co-ordinated by a hierarchy of control or 
decisional systems. The information system carries all data transfers between and 
within the systems. These can be modelled using any appropriate system- 
modelling tool. 
2. The second stage involves the analysis of the decision making process within the 
conceptual model through the utilisation of GRAI grids and GRAI nets. A GRAI 
grid is a table illustrating the location of decision-making centres (DC) in the 
manufacturing system to show where a decision is made and the time scales 
(frequency) in which decisions are made at each of the DCs. The columns of the 
grid correspond to the type of activities to be performed while the rows correspond 
to a value of the corresponding horizon or review period (see figure 3.13). For 
each DC, the column entry shows the function to which the decision is related to 
and the row shows the corresponding decision horizon and review period. The 
grid also illustrates the information and decision flows between the DCs: a simple 
arrow represents an information link while a double arrow represents a decision 
flow. The toP-down approach is used for the construction of GRAI grids. 
66 
Chapter 3 Manufacturing Strategy, System Modelling and Analysis 
Horizon/ Function 
Period External 
information 
To Design To Planning To Purchase To Manufacture 
H 1/2 Customer Product Master P an years 
P 2/3 ints info. [kvelopmen 'I 
; ý 
H 4/5 mts. 
P= I day 
Customer 
Orders 
P rcduction V 
Plan Purchasing 
H 1/2 wks Shop schedule 
P 2/3 hrs. 
Real Time Production 
Information flow Decision flow 
H, Horizon: time lapse through which a decision made is valid 
P, Review Period: the time interval at the end of which decisions are revised 
Figure 3.13 The GRAI grid 
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variables I-I Plan 
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Plan 
I 
Figure 3.14 GRAI net 
A GRAI net on the other hand uses a bottom up approach to describe the activities 
that are involved in each decision centre as shown in figure 3.14. Each activity has 
an initial and a final status, indicates the support information required and the 
output. The result from an activity can be the connecting input or resource to 
another activity. 
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GRAI grids and GRAI nets are used to identify faults such as missing information, 
lack of updated information, poor synchronisation, wrong procedures, inadequate 
criteria, non defined decision frames, missing DCs or incoherent co-ordination 
between DCs. 
3. The last stage involves the design of a new manufacturing system model after 
refining the inconsistencies observed during the analysis stage. GRAI grids are 
used to model the structure of the new system and the construction of the 
decisional frame. Each DC is supported by a GRAI net, which presents a more 
detailed view of the activities involved within the DC. 
C. Object Oriented Methodologies (OOM) 
The object oriented approach for modelling of manufacturing systems views the 
system as a combination of objects, which are an abstraction of the entities in the real 
world encapsulating all the information about them (identity, state, class, the action 
provided and the interface with other objects). The methodology involves: 
1. Specifying the system structure in terms of classes and inheritance hierarchies. A 
class is an object that acts as a template, specifying the properties and behaviour 
for a set of similar objects in terms of attributes, the external interfaces and the 
actions/services they provide. The relationship between classes is defined within a 
hierarchy of super-classes and sub-classes. A sub-class usually inherits 
commonalties from one or more of the super-classes. Inheritance thus allows the 
sharing of behaviour and data between objects through the definition of sub- 
classes by using the template of the corresponding super-classes. The tools used 
for identifying the classes and objects are functional block diagrams and system 
relationship diagrams. 
2. Once the classes have been identified, the attributes of each of the objects and, the 
operations provided by and required of each object, within the system are 
identified. 
3. The relationship or interfacing between the objects is established and lastly 
4. The manufacturing system model is developed. 
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Several OOM have been developed for the design and analysis of manufacturing 
systems amongst which, the Object Oriented Analysis (OOA) approach (Coad and 
Yourdon, 1991), the Hierarchical Object Oriented Design (HOOD) approach 
developed by the European Space Agency, the BOOCH approach (Booch 1991), the 
Hierarchical Object Oriented Manufacturing Systems Analysis and Definition 
(HOOMA) approach (Wu, 1994) are the most commonly cited ones. The major 
difference between OOM and the other methodologies described above is that OOM 
incorporates both design and analysis during the development phase of the model. 
Also, OOM allows the merging of the functional and data perspectives of the entities 
constituting the model. 
3.6.3 System Modelling Tools 
In contrast with a methodology, a modelling tool is defined as a communication 
device used to aid in the generation and classification of ideas, and/or to analyse the 
quality of a design (Pandya, 1995). A methodology usually involves the use of one or 
more of system modelling tools for instance, GRAI grids are one of the modelling 
tools used in the GRAI methodology. In addition to the modelling tools already 
discussed in the system methodologies above (datagrams, actigrams, GRAI grid, 
GRAI net), there are other tools which have wide applications in the design and 
analysis of manufacturing systems. The most relevant ones for the present research 
include the Integrated Computer Aided Manufacturing Definition (IDEF) set of tools, 
the Input/Output Analysis method and Simulation. 
A. The IDEF Set of Tools 
The IDEF family of methods was developed as part of the US air force Integrated 
Computer Aided Manufacturing (ICAM) programme in the 1970s. The methods 
aimed at modelling the information and organisational structure of manufacturing 
systems for achieving increased integration through manufacturing automation. To 
date, the IDEF methods consist of a series of methods ranging from IDEFO to 
IDEF14, of which IDEFO, IDEF1, IDERX (IDER extended), IDEF2, IDEF3 and 
IDEF4 are the most cited; IDEF 5 through IDEF14 being only at the developing 
stages. A brief description of the IDEF tools is given in table 3.5. 
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Methods Perspective 
IDEFO Function Modelling 
IDER Information Modelling 
IDEF2 Simulation Model Design 
IDEF3 Process Description Capture 
IDEF4 Object-Oriented Design 
IDEF5 OntoLoa Description Capture 
IDEF6 Design Rationale Capture 
IDEF8 User Interface Modelling 
IDEF9 Scenario-Driven IS Design 
IDEFIO Implementation Architecture Modelling 
IDEFI I Information Artefact Modelling 
IDEF12 Or 
, ganisation 
Modelling 
IDEF13 Three Schema Mapping Design 
IDEF14 Network Design 
Table 3.5 IDEF Methods (methods in Italics are currently being developed) 
The IDEFO Method 
IDEFO is the most commonly used modelling tool among all the IDEF methods. It is a 
subset of the activity modelling technique in SADT and provides a graphical 
representation, on a hierarchical structure, of the functional activities within a system. 
A node chart similar to that used in SADT is used to provide a quick index for 
locating details within the hierarchic structure of the diagram. The basic element of 
an IDEFO model is a function block, which illustrates an activity within the system 
together with details pertaining to the inputs (1), the controls (C), the outputs (0) and 
the mechanism (M) (referred to as lCOMs) for the activity to take place as shown in 
figure 3.15. 
Control 
Input 
Manufacturing ut 
Function 
Mechanism 
Figure 3.15 IDEFO function block 
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Input to a function, entering the block from left to right, is usually consumed by the 
function to produce the outputs (raw materials consumed to produce the final 
product). The mechanism indicates the resources that are required to carry out the 
transformation process (e. g. equipment, tools and operators used in the process of 
converting input to output). The controls are used to influence the transformation 
process but are not consumed or processed themselves (e. g. production plan). 
Through the use of the function blocks, the IDEFO model can be exploded to any level 
of detail in order to model the activities within a company. The model usually starts 
with a single function block (context/top diagram labelled as AO block) which is 
decomposed into a number of child-diagrams which can themselves be decomposed 
further until the required level of detail is achieved (figure 3.16). 
In addition to containing information in terms of the ICOMs, each function block has 
a unique label, which can be used to trace back the relationship of the child diagrams 
with the corresponding parent diagram. In order to keep the model simple and 
comprehensive, each function is decomposed to a maximum of six lower level sub- 
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functions: functions that cannot be subdivided into at least three lower level sub- 
functions are not considered for further decomposition. 
The use of the IDEFO modelling tool allows an organised representation of the 
activities taking place within an organisation. The functions are modelled at the most 
appropriate level of detail until the model is as descriptive as necessary for the 
decision-making task at hand. It is usual to have a model representing the current 
practice (AS-IS model) that is analysed for shortcomings and to develop from this a 
TO-BE model, with appropriate enhancements to meet the shortcomings. 
IDER Method 
The IDEF1 method is used for information modelling. It is an analysis method to 
capture, communicate, analyse, and understand the information needs of the 
enterprise. IDEF1 is generally used to: 
1. Identify what information is currently managed within the organisation, 
2. Determine the problems caused by lack of management of appropriate information 
and find appropriate solutions, and 
3. Specify what information will be managed in the TO-BE enterprise model 
Strategic and tactical planners use the IDEF1 models to analyse the requirements of 
the enterprise for the design and development of computerised management 
information systems. 
IDEF2 Method 
The IDEF2 method was developed to represent the time varying behaviour of 
resources in a manufacturing organisation (dynamic modelling). However, its 
development was hindered by the availability of various commercial products and 
notations representing dynamic simulation languages. 
IDEF3 Method 
The IDEF3 Process Description Capture Method provides a mechanism for 
illustrating and documenting processes. IDEF3 captures the precedence and causality 
relations between situations and events by providing a structured method for 
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expressing knowledge about how a system, process, or organisation works. IDEF3 
descriptions are useful for: 
> Recording the raw data resulting from fact-finding interviews in systems analysis 
activities. 
)ý- Determining the impact of the organisation's information resource on the major 
operation scenarios. 
> Documenting the decision procedures affecting the states of the major functions 
within the enterprise for instance, manufacturing, engineering and maintenance. 
> Managing data configurations and changing control policies. 
> Making system design and design trade-off analysis. 
> Providing the basic data for generating simulation models. 
IDEF3 thus captures the behavioural aspects of an existing or proposed system, which 
is structured within the context of a scenario, making the method an intuitive 
knowledge acquisition device for describing a system. 
IDEF4 Method 
The IDEF4 method is an object oriented (00) design method for developing software 
systems. It divides the object-oriented design activity into discrete, manageable 
chunks that are supported by a graphical syntax that highlights the design decisions 
that must be made and their impact on other perspectives of the design. It uses 
graphical syntax and diagrams (inheritance diagrams, protocol diagrams, taxonomy 
diagrams and client diagrams) as aids to focus on and communicate important design 
issues. The salient feature of the IDEF4 method is that one can swap between 
diagrams to have an overview of the design process rather than having all details fitted 
in one diagram or model. 
B. Input Output Analysis (IOA) 
10A aims at solving specific problems within an enterprise by analysing the inputs 
required in order to generate predefined outputs (Pandya, 1995). The method thus 
starts by assessing the present system and defining the system requirements for 
producing the outputs. Following this, system inputs are configured based upon 
system requirements and the outputs identified. The main components of the IOA 
model are the inputs and outputs. Hence, the IOA model connects the organisation 
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sub-systems based upon inputs and outputs. The inputs of one sub system can be 
connected into the outputs of another subsystem. This method is very simple and 
gives an obvious representation of an organisation's model. On the other hand, this 
method has some limitations such as misinterpretation, subsystem details not being 
included, and the complexity of creating feedback or parallel activities within the 
model. 
C. Simulation 
Manufacturing systems simulation is an experimental approach for studying and 
analysing the functional properties of the system by producing an appropriate 
computer model rather than by experimenting with the real system (Wu, 1994). This is 
achieved either through programming or through the utilisation of simulation 
software. Simulation provides a low cost and flexible way to experiment with changes 
needed within the organisation in order to achieve improved performance. In addition, 
it has the ability to model the real time behaviour of the system under investigation 
and provides graphical means (computer animation) for analysing the response of the 
system to changes. To date simulation has most widely been used at the micro level 
within organisations; modelling of specific processes in order to find appropriate 
solutions to specific problems (e. g. simulation of the shop floor for solving work in 
progress or line-balancing problems). Large scale simulation or macro simulation has 
only been rarely used and has been criticised for requiring a large amount of human 
and computing resources to develop, making them too complex, too expensive and 
time consuming to be of any real use (Wu 1994). 
The stages involved in the development of simulation models involve 
1. Problem analysis, whereby the need for the simulation exercise is clearly specified 
and the boundaries of the problem are defined. This stage equally allows users to 
define the type of simulation model that will be required (static/dynamic, 
continuous/discrete, stochastic/deterministic, aggregate/disaggregate). 
2. Data collection. This involves the collection of all information (qualitative and 
quantitative) that is pertinent to the development of the simulation model. The 
data collected should be in line with the terminology associated with the 
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programming language selected or with the simulation software (e. g. entities, 
attributes, resources, queues, events, activities, and processes). 
3. Generation of simulation model specification. Once the data has been collected, 
decisions are made with regards to expected outcomes from the simulation model, 
which constitute the specification for the simulation exercise. 
4. Model development, verification and validation. This step ensures that the model 
developed is an accurate representation of the real system. 
5. Simulation experimentation allows the user to make changes to the model and 
analyse the effect of the changes on the model. Graphics animation is usually used 
to display the results of simulation. 
6. Evaluation and interpretation of simulation results. All possibilities are 
investigated with regards to finding appropriate solutions to the problem 
identified. 
7. A report is produced containing an in-depth analysis of the possible solutions to 
the problem identified in step 1 above. 
3.7 Methodology for Formulation and Analysis of Manufacturing 
Strategy 
The system methodologies and modelling tools reviewed so far are from a non- 
exhaustive list of techniques available for the design and analysis of information and 
manufacturing systems. However, only some of the selected ones were found to 
contain features that can be used as part of a novel methodology for the formulation 
and analysis of manufacturing strategies. It should be noted that none of the 
techniques discussed have been used so far, for the formulation and/or analysis of 
manufacturing strategies specifically for the process of garment making. 
The requirements of the present research work in terms of modelling was in the first 
instance, to produce a generic computer based functional model of the apparel 
manufacturing system to an appropriate level of detail in order to illustrate: 
1. all functions having an influence on the manufacturing strategy or vice versa, 
2. the interaction between the functions, 
3. the information flow, and 
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4. the utilisation of resources for the accomplishment of each function. 
The prime objective of this exercise was for data identification, collection and 
representation through the use of a simple and comprehensive graphical model. The 
model would serve as a basis for the development of a manufacturing system audit 
tool, as an aid for the evaluation of the information support, the resources needed and 
the characteristics of each function in order to achieve any one or a combination of the 
competitive manufacturing strategies. 
From an evaluation of the surveyed system methodologies and tools, for the purpose 
of producing the above model, it was found that the SADT methodology and the 
IDEFO tool best meet the requirements of the research. The assessment criteria used 
for the evaluation and the results are shown in table 3.6. 
Model Requirements System Methodology System Tool 
0 
0 
0 0 0 V) 
Easy to learn, use and understand and allows to 
produce simple and comprehensive models 
Provides a decomposed view of the manufacturing 
system (high to low level of decomposition of each 
function within the enterprise) 
Computer based i. e., provides the appropriate 
graphics interface 
Provides the interface to store information with 
regards to the functions and the resources needed 
for at various levels 
Illustrates the relationship between functions 
Illustrates flow of information between functions -TT- --TN7- -7T- -T-qr-- -T7 
Allows interfacing for simulation purposes I 
Evaluation: 4 average 4q4 e elient 
Table 3.6 Evaluation of system methodologies and tools vis-A-vis the modelling 
requirements 
76 
Chapter 3 Manufacturing Strategy, System Modelling and Analysis 
Based on the literature survey for manufacturing strategy formulation and analysis and 
system modelling methodologies and tools, a novel methodology was developed in 
order to achieve the aims of the project. The methodology involved the following 
stages: 
1. The development of a schematic apparel manufacturing system model to represent 
all the activities involved in the garment manufacturing system based partly on the 
SADT methodology and using the IDEFO modelling tool. The manufacturing 
system model was constructed from data gathered through on site attachment to a 
selective sample of ten different garment-making companies in Mauritius. The 
model was eventually validated in the companies to ensure that all activities were 
comprehensively represented. 
2. The development of a database linked to the IDEFO model for storing detailed 
information related to decision centres, information and communication systems 
and resources used for each activity and other constituents of the model. 
3. Collection of data through interviews of key resource persons in the 
manufacturing companies and supporting organisations, related to the range of 
possibilities for conducting each of the activities in the manufacturing system 
model. The possibilities involved critical thinking in terms of 
" Who is involved in an activity and what are the possibilities in terms of other 
people being involved and what could be the best human resource combination 
for the activity? 
" What is involved in an activity? Are there other possible ways of conducting 
the activity? What is the best alternative? 
" When is the activity conducted? Is it the optimum time? What are the 
possibilities in terms of time compression? 
" Why does the activity take place? Can it be eliminated? Are there other 
options for the activity? 
" How is the activity undertaken? Is it the best choice in terms of process? What 
are the alternatives in terms of tools and equipment to achieve better practice? 
" What are the possibilities in terms of information, communication and control 
systems? 
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4. The development of a manufacturing strategy audit tool was undertaken based on 
the manufacturing system reference model and the collected data, in line with the 
manufacturing strategy framework developed by Skinner (1969) and partly in line 
with the manufacturing strategy auditing concepts developed by Platts and 
Gregory (1991) and Mills et al (1995). The audit tool was to provide a simple 
mechanism for manufacturing companies involved in garment making to both 
assess their current practice and benchmark it against better practices from the 
industry. 
5. The use of the manufacturing strategy audit tool in a sample of garment making 
companies for validation and testing' purposes. These were to be used as case 
studies to illustrate the effectiveness of the audit tool as a means for assessing the 
manufacturing strategy of individual companies. 
6. Verification of the implications of using the audit tool for the assessment and 
formulation of manufacturing strategies of the garment-making sector in 
Mauritius. 
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Chapter 4 
Garment Manufacturing System Modelling 
4.1 Introduction 
The requirement of the present study in terms of modelling was to produce a schematic, 
structured representation of all the functions having an influence on the manufacturing 
strategy of garment making companies. The modelling exercise, using IDEFO as the 
system-modelling tool, was undertaken following the data collection process in order to 
have a clear view and understanding of all the activities that formed an inclusive part of 
the garment manufacturing process. The constructed model was validated in a 
representative sample of companies and was confirmed as being representative of the 
most common activities that take place in the garment making industry. In addition to 
providing a functional view showing activities and interactions between them, the model 
was linked to a set of documents, worksheets and databases containing pertinent 
information regarding each activity. This constituted the data collection phase of the 
research, the critical analysis of which led to the development of the manufacturing 
strategy audit tool which is discussed and presented in chapter 5. 
4.2 Sampling and Data Collection 
The focus of the research was on garment making companies employing more than one 
hundred employees involved in the manufacture of knitted or woven garments. These 
companies formed a homogeneous population in terms of the activities involved and the 
key functional strategies adopted for the design, manufacture and marketing of ready 
made garments. Companies employing less than one hundred employees, categorised as 
Small and Medium Scale Enterprises (SMEs), were not considered because these 
companies were found to be mostly centred around one person, the owner of the SME, 
and there is no clear evidence of the systematic implementation of functional strategies in 
these companies (Boodhoo, 2002). Companies involved in knitting activities, 
manufacture of fabrics (weaving) and those involved in the manufacture of garment 
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accessories were not considered in the research as the manufacturing activities in these 
companies largely differed from those who employed involving CMT operations. 
A total of sixty-eight companies constituted the population for the research. A listing of 
the companies with details of year of establishment, number of employees and the main 
products manufactured is given in Appendix C. The information is summarised in table 
4.1. 
No. of 
Employees 
Manufacture of Knitted Garments 
No. of companies 
Manufacture of Woven Garments 
No. of companies 
Total 
Year of Establishment Year of Establishment 
1970s 1980S 1990S 1970s 1980S 1990S 
101-500 Nil 15 3 3 21 6 48 
501-1000 Nil 5 1 1 1 Nil 8 
>1001 Nil 5 Nil Nil 6 1 12 
Total Nil 25 4 4 28 7 68 
Table 4.1 Population of garment making companies in Mauritius 
From the primary data obtained from the Export Processing Zone Development Authority 
(EPZDA) and the Mauritius Export Development Authority (MEDA), it was found that 
most of the companies were involved in the manufacture of a range of products rather 
than specialising in a few products. Also, the companies were seen to work either with 
knitted or woven fabrics except in the case of a few smaller companies who provided the 
flexibility to work both with knitted and woven fabrics. This was also confirmed during 
the preliminary survey of the garment making companies (see section 2.5.3). 
Given that the modelling exercise required collection of as much detail as possible, at a 
macro level (aggregate modelling), for the various activities taking place in the 
companies, a representative sample of companies was worked out using the stratified 
sampling method based on the number of employees, the number of years the company 
was in existence and the type of product the company was manufacturing. By using this 
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method, it was ensured that both medium to large size companies, companies with less 
and more experience and finally companies involved in the manufacture of both knitted 
and woven garments were selected. With a stratum containing 30% of the population 
members, the sample size for the research was twenty-one companies. The strata for the 
sample of companies are shown in table 4.2. Random numbers were then used to select 
the companies from the population. 
No. of 
Employees 
Manufacture of Knitted Garments 
No. of companies 
Manufacture of Woven Garments 
No. of companies 
Total 
Year of Establishment Year of Establishment 
1970s 1980s 1990S 1970s 1980S 1990S 
101-500 Nil 3 1 1 7 2 14 
501-1000 Nil I I Nil I Nil 3 
>1001 Nil 2 Nil Nil 2 Nil 4 
Total Nil 6 2 1 10 2 21 
Table 4.2 Sample of companies for the modelling exercise 
All the twenty-one selected companies were contacted and visited to discuss the aims and 
objectives of the research with the managing director and in certain cases with the 
personnel manager. Following the first visits, only ten companies showed keen interest in 
the research. Of the remaining eleven companies, seven agreed to participate in the post 
modelling auditing exercise. These companies were more interested in the development 
and use of the manufacturing strategy audit tool rather than on the production of the 
manufacturing system models. The four remaining companies did not show interest in the 
research either because the company information was treated as confidential or because 
of time constraints. Given that the seventeen companies met all the set criteria for the 
sample and were representative of the population, no additional companies were 
contacted for the purpose of data collection. Details pertaining to the companies 
participating in the research are shown in table 4.3. 
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No. Company Name Main 
Product Manufactured 
No. Of 
employees 
Year of 
establishment 
I Star Knitwear Knitted Garments 1300 1987 
2 Tee Sun Knitted Garments 1200 1987 
3 Kentex Garments Knitted Garments 760 1987 
4 World Knits Knitted Garments 700 1991 
5 Hong Kong Garments Knitted Garments 500 1986 
6 Richfield Textiles Knitted Garments 390 1994 
7 Avant Knitted Garments 350 1987 
8 Nigma Gloves Knitted Garments 250 1984 
9 Leisure Garments Woven Garments 1950 1983 
10 Sinotex (Mtius) Ltd Woven Garments 1340 1984 
11 Firemount Woven Garments 800 1989 
12 Overseas Garment Woven Garments 400 1988 
13 Job Textiles Woven Garments 250 1986 
14 Noblesse Woven Garments 225 1986 
15 Manupan Woven Garments 200 1973 
16 LInnattendue Woven Garments 200 1990 
17 RS Fashion Woven Garments 175 1984 
Table 4.3 Companies involved in the research (companies shown in italics were directly 
involved in the modelling exercise) 
Data collection for producing the apparel manufacturing system model was undertaken in 
three phases: 
1. All the ten companies were visited in order to carry out a preliminary survey to 
identify the main functional activities taking place in the companies. The site visits 
were mainly organised through the personnel manager of the companies. During the 
visits, informal discussions were held with the personnel responsible for the various 
departments with a view to have a clear understanding of the roles and responsibilities 
of the department concerned. 
2. Following the first site visit to all the ten companies and based on the outcome of the 
discussions held, a structured open ended questionnaire given in Appendix D, was 
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developed with a view to collect detailed information from the various departments or 
from people responsible for specific functions within the enterprise with regards to 
each of the following: 
Activities and sub-activities involved 
Input to, output from, control and mechanisms (ICOMs) that are associated with 
each activity/sub-activity 
Relationship and interaction between activities/sub-activities 
Information and communication systems in place 
Decision nodes and time frame for activities and sub-activities 
Following use of the questionnaire in the two companies, a number of modifications 
were brought to the questionnaire to include other items like the 
Quality assurance system 
Maintenance management system and the 
Human resource development system 
In addition to collecting information concerning the current practice within the 
enterprise, in relation with all the above, the views of the interviewees were equally 
sought with regards to better practices within the industry. Interviewees were thus 
requested to rate their current practice, where appropriate, as an average or better 
practice. 
3. The companies were visited in a number of occasions, over a period of eighteen 
months, for collecting the relevant information through organised interview sessions 
with the personnel directly responsible for each of the functional activities. The 
questionnaire was used as a guideline document for conducting the interviews and 
collecting the relevant data. 
4.3 Manufacturing System Model Architecture 
The objective of the modelling exercise was to create one manufacturing system 
reference model that could be used to illustrate graphically the maximum amount of 
detail collected during the interviews and visits to the companies. Three software tools 
were used for the development of the model: 
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1. Visio Professional for the development of the IDEFO model 
2. Microsoft Access for creating a database containing information associated with 
the various activities and sub-activities of the IDEFO model 
3. Microsoft Excel for storing standard forms and documents commonly used in the 
companies 
Figure 4.1 shows the manufacturing system model architecture, which was used as a 
guide for the construction of the model. While the IDEFO diagram shows the ICOMs for 
each of the activities and sub-activities ancT the interactions between them, the database 
and excel files support the IDEFO model by providing more detailed information 
associated with the activities. The system was designed such that all information can be 
accessed interactively through the IDEFO model. However, users can equally access the 
database and documents independently. 
Start 
ccess IDEF 
model 
Yes 
IDEFO model No 
No 
*. 
Ces 
& other filles 
Yes 
Select activity/sub 
activity 
Database/ 
Excel files 
------- *r End 
Figure 4.1 Manufacturing system model architecture 
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4.4 Scope of the Garment Manufacturing System Model 
The initial step in the creation of a system model is to set the boundary of the system. In 
the present case, given that the apparel manufacturing companies were the focus of the 
research, the boundary of the system was limited to the apparel firm as shown in figure 
4.2. The apparel manufacturing system was thus first treated as a black box in isolation 
with the other systems, external to the firm, directly or indirectly influencing its 
operations. The interactions with the external systems such as pressures from 
competitors, buyers, suppliers, changes in the market scenario, legislation and trade 
regulations, exchange rates, or in the political environment among others were not 
considered at the present stage as the focus of the study was to investigate the internal 
means and mechanisms used by the companies for satisfying the requirements of the 
market. 
Legislation and Labourcost/ 
Regulatons labour turnover 
Competitors 
Buyers 
Suppliers 10 
iý/ 
Market evolution 
Political 
environment 
Social 
environment 
Employee 
culture/attitude 
Local/ 
International 
Transportation Exchange rate 
trade poloicii 
logistics & evolution 
infrastructure 
Figure 4.2 The apparel making company and its immediate environment 
The scope of the modelling exercise was thus limited to the activities that take place 
within the garment manufacturing organisations. These activities can be classified under 
three categories (Presley, 1997): 
u Managerial activities relating to the strategic planning, operational planning, 
performance monitoring and condition reporting associated with monitoring changes 
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in the internal and external environments and defining lines of actions to adopt. 
Managerial activities can be considered to involve people higher up in the hierarchy 
of the organisation involved in the decision making process associated with plans and 
policy generation. These for instance include plans and policies related to recruitment, 
investment, marketing, sourcing, pricing, quality procedures among others. 
u Manufacturing activities, which include those activities which directly add value to 
the product or which directly influence the value adding process. Manufacturing 
activities include planning and control, product design and development, CMT, 
finishing and packing operations. 
u Support activities relate to activities that allow the smooth running of the business. 
These include activities associated with finance and accounting, human resource 
management, plant installation and maintenance, and the organisation of logistics. 
The modelling exercise was conducted in an attempt to illustrate those activities having a 
major influence on the manufacturing strategy of garment making companies. Though the 
emphasis of the modelling was on manufacturing activities, relevant data was equally 
collected for managerial and support activities. These were in fact found to form an 
integral part of each and every function within the enterprises; almost all activities in an 
enterprise require appropriate human resources, financial support and reliable tools and 
equipment. Moreover, planning, control and monitoring of activities are closely 
associated to each activity in the organisation. 
The functional activities common to all the companies visited included Sales/Marketing, 
Production Planning & Control, Product Design and Development (Sampling), Cut, Make 
and Trim (CMT), Purchasing, Inventory Control, Human Resource Development, 
Finance & Accounting, Plant Maintenance and Logistics. In the smaller companies 
however, certain functions were found to be lumped together such that one department 
was responsible for multiple functions, for instance, manufacturing personnel being 
responsible for sampling, planning and control and CMT operations. For the modelling 
exercise the functions and associated activities were considered independently (without 
lumping) in order to have a clearer view of the activities associated with each function. 
The objectives of the key functional activities are shown in table 4.4. It should be noted 
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that none of the companies visited had a research and development unit and hence this 
activity does not form part of the manufacturing system model. Product Design and 
Development on the other hand was limited to the design of garment samples and 
corresponding patterns (sampling activities). 
Functional Area Main Objectives 
Sales/Merchandising/ To identify customer requirements. To liase with customers, market and 
Marketing sell apparel products. 
Production Planning & To plan, schedule and control design, CMT and purchasing operations. To 
Control also ensure conformance to customer requirements in terms of quality 
(through organised inspection), quantity and on time delivery. 
Product Design & To prepare assortment plans and sample garments in line with customer 
Development (Sampling) requirements. To develop graded patterns for garments and help in setting 
standard methods and times for manufacturing. 
Cut, Make and Trim To cut, make, trim and produce finished garments according to customer 
(CMT) specifications. To ensure effective use of plant and equipment. 
Purchasing and Inventory To liase with suppliers and purchase items required by the company. To 
Control ensure efficient inventory control and on time delivery of materials to the 
shop floor. 
Finance & Accounting To make financial provisions for each functional area. 
Human Resource Devt. To ensure effective use of human resources in each functional area. 
Plant Maintenance To maintain plant and equipment for smooth running of the business. 
Logistics To organise transportation. 
Table 4.4 Objectives of key functions in the garment making companies 
An overview of the interaction among the functional activities is shown in figure 4.3.. The 
arrows show flow of information and/or material. Note that the finance and accounting, 
human resource management and the plant maintenance functions are treated as support 
to all the other functions. The CNIT function is the main value added activity within the 
organisation. During the preliminary visits to the companies for identifying the functional 
areas, it was found that in most cases the manufacturing function included a range of 
activities encompassing for instance planning and control, sampling, purchasing, 
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inventory control human resource management and CNIT operations and hence in terms 
of strategy it could not be treated in isolation. In fact, the manufacturing strategy adopted 
by the companies was found to be largely dependent on strategies adopted for all the 
other functional areas including sales and marketing as advocated by Skinner (1969). 
Hence, in terms of modelling, it was preferred to have this holistic view of the 
manufacturing function in order to appreciate the interactions between all the functions 
and their influence on the manufacturing strategy of the company. 
Finance & 
Sales/Marketing 
Human Resource 
Accounting 
< 4ý Management 
Product Design CMT <ýý Purchasing/Store & Development 
Plant 
Planning and Control 
Maintenance 
Figure 4.3 Interaction between various functions within garment manufacturing system 
4.5 Garment Manufacturing System Modelling 
Following the identification of the key functional areas to be modelled, it was required to 
identify the lCOMs for each function in order to develop the IDEFO model. The 
questionnaire given in appendix D was used for the purpose. Together with the ICOMs, 
detailed information associated with the human resources, decision making points, time 
horizons, tools and equipment, materials, quality procedures, work instructions, and 
document records were all collected during the organised visits to the manufacturing 
companies. These formed an inclusive part of the manufacturing system model, which 
was designed and developed to contain all the data collected during the visits to the 
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companies. Figure 4.4 is an illustration of some the information collected for one of the 
functional areas, namely, sales and marketing. 
Diagrams similar to figure 4.4 were constructed for each of the functional areas, which 
formed the basis for the construction of the IDEFO block diagrams and the supporting 
information system. The IDEFO diagram was constructed up to the third level of detail 
where appropriate to have a clear illustration of all the activities and sub-activities 
involved in the process of garment manufacture. 
Controls 
Production capacity 
Marketing plans & 
I= policies Uu1put 
Customer Enquiries Pricing plans & policies Sales Report 
Customer Order Quotations 
Potential Buyers Sample garments 
Customer Information Production Order New customers 
Garments as ordered 
Decision making Sales & Marketing 
system & .4 
process Logistics & other support 
Sub activities 
Marketing Mechanisms 
Communicating with customers Human resources involved 
Servicing customer requests Information/ Tools & Equipment used 
Relationship between sub- Communication Collection/Assortment plans 
activities system 
Figure 4.4 Information collected for the Sales and Marketing function 
4.5.1 Node tree diagram 
The node tree diagram shows the relationships between the various diagrams of the 
garment manufacturing system model. A node number references each diagram and links 
a child diagram to its parent diagrams. For instance diagrams A21, A22 and A23 are child 
diagrams of A2. The node tree diagram developed for the garment manufacturing system 
model is shown in figure 4.5. Given that the system model was developed to illustrate 
activities irrespective of the type of garment being produced, activities beyond the third 
level of details specifically dealing with activities associated with different types of 
garments are not shown. Also, the level of detailing was based on the suitability of the 
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model as a guide for the formulation and assessment of alternative functional strategies 
rather than detailed process review. 
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Figure 4.5 Node tree diagram of IDEFO garment manufacturing model 
4.5.2 Context diagram (A-0) 
The context diagram provides an overview of the garment manufacturing system model 
illustrating the flow of information and objects in and out of the system boundary as 
shown in figure 4.6. Only the set of factors over which the organisation can exercise 
control and that directly influence the functional strategies have been considered for the 
modelling exercise. The input to the system thus consists of production orders, enquiries 
from customers or potential customers, information related to the customers, information 
related to suppliers, fabrics and trims, and information associated to tools and equipment 
among others. The input is usually processed and converted into value added output in 
terms of communication with customers, obtaining new customers, communication with 
suppliers, sample garments to buyers and potential buyers, garments as ordered to buyers, 
and rejects and scraps. The mechanisms, not consumed in the process, are ways and 
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means used to add value to the inputs to convert them into outputs. These mainly 
constitute of the human resources and the tools and equipment used for the purpose. In 
order to ensure that the value added activities are efficient and effective, a number of 
controls are applied to the system. These include order details and customer approvals, 
quality control procedures and specifications, decisions associated with human and 
technical (tools and equipment) resource management and decisions associated with 
changes in market requirements (e. g. pressures on design and lead time). The completed 
context diagram for the garment manufacturing system model is shown in figure 4.6. 
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Figure 4.6 Context diagram for garment manufacturing system 
4.5.3 Garment Manufacturing System Model (AO) 
The top level decomposition (AO) of the garment manufacturing system model is an 
extension of the context diagram and provides a more detailed view of the main activities 
that take place within the manufacturing organisation. From the collected data it was 
observed that, for most of the companies, these activities were md-inly oriented towards 
91 
Chapter 4 Garment Manufacturing System Modelling 
liaising with customers through the marketing/merchandising function, manufacturing the 
garments in line with customer requirements and developing/implementing plans and 
policies to maintain the competitiveness of the garments manufactured. These were 
modelled as Acquire Customer Commitment (Al), Fulfil Order (A2) and Develop Plans 
and Policies (M) respectively (figure 4.7). All other functions within the enterprise were 
seen to fall under the above three main categories and hence were subsequently modelled 
as child diagrams of Al, A2 and A3. 
Quality 
C11 c usto mer 
Production Capacity Plans C 2 Procedures C 4 Appro val date and policies Marke t environment 
C3 Availability 
of resources 
Potential Buyers L 15 Quotabon/Custorner 
- 11 Orders Ac quire Customer Cornmunication Communication 01 2 
IR Cus tome r Com mitm ent 02 Production Capacity Now Customers 
Data 
C Istomer us A t 
t 
Production I 
Information Orders Plans and policies 
Order 
.St talus 
\%\ Sample Garments 
F asnd Trimi Garments as ordered 05 
Is- Fulfil Or der S upplier Informati in 04 16 
2 03 
I 
I A2 T 
Collection Plan 
Supplier 
ommunication Scraps 8- 06 Rejects 
Status Reports 
1`ýPlans 
and 
Develo p Plans & policies 
17 
Technology information Po licies Now Investment 
3 
A3 
Human Resources 
MI -- 
J I 
M2 ToolslEquipment 
J 
NODE, AO ITITLE: Garment Manufacturing System Model NO., 3 
Figure 4.7 Garment manufacturing system model parent diagram 
4.5.4 Acquire Customer Commitment (Al) 
Acquire customer commitment is the process of getting potential buyers to place 
production orders and keeping customers informed about the progress of their order once 
the order is received. The process mainly involves sales, marketing and merchandising 
personnel and the activities can be considered in terms of Marketing the Production 
Capacity (Al 1), Servicing Customer Requests (A12) and Keeping Contact with 
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Customers (A13) as shown in figure 4.8. Marketing can be defined as being the set of 
activities associated with accelerating the movement of garments from the company to 
potential customers. It was observed during the data collection process that the majority 
of companies surveyed, instead of placing more emphasis on the marketing of their 
products, were more involved in the marketing of their production capacity. This explains 
the range of products that most of companies were found to be manufacturing. Marketing 
in the present scenario thus focuses on the reliability of the manufacturing system to 
deliver garments confon-ning with customer quality requirements and within a specified 
delivery time frame. 
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Figure 4.8 The Sales, Marketing and Merchandising activities 
The Merchandising activity on the other hand deals with enquiries relative to potential or 
confirmed production orders and provides details of quotations and feasible delivery 
dates. Also, merchandising involves the development of a merchandising calendar; a plan 
for the development and presentation of different types of garments (assortment or 
collection plan) that are or can be manufactured by the company. The Sampling 
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department is involved in the production of the collection plan. Potential buyers usually 
examine and compare proposals from merchandisers of different companies before 
placing orders. Upon receipt of a customer order (approved order), procedures are started 
for the issue of production orders. Merchandisers usually track the progress of the 
customer orders at each stage of the production process through progress reports, to keep 
customers informed of the status of the order. 
Service Customer Requests (A12) 
The service customer requests activity refers to the processing of enquiries and orders 
associated with the merchandising activity as shown in figure 4.9. 
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Figure 4.9 Merchandising activities 
When an enquiry is received concerning a specific garment style, its manufacturability is 
first determined vAth the help of the production manager and the sampling department. 
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Usually technical modifications to the style, if any, are proposed with a view to facilitate 
the manufacturing process. Quotations are worked out accordingly. The potential buyer 
studies the proposal and after some negotiations in between, an agreement is reached on 
the details of the order (including delivery dates) before the customer issues a confirmed 
order. 
4.5.5 Fulfll Order (A2) 
Fulfil order refers to the activities carried out to Plan and Control Operations (A21), 
Produce Sample Garments and Patterns (A22) and Manufacture Garments (A23). Most of 
these activities were considered as shop floor operations within the companies visited. 
The planning activity is launched once a confirmed production order (PO) is obtained 
from the marketing/merchandising department. The PO is a sheet containing all the 
garment specifications (fabric, trims, accessories, size, colour, style, and delivery date). 
Schedules (purchasing, cutting, sewing) are developed by the Plan and Control 
Operations activity (A21) to ensure that delivery date is met. 
Before production is launched, a pre-run order is usually carried out during which a 
sample of garments is made and sent to the customers for inspection and the main 
manufacturing order is released to the shop floor only when the approval of samples from 
the customer is received. It is not necessary that the samples be made from the fabrics 
that will be used for the order. During the manufacture of sample garments for a 
confirmed order, especially in the larger companies, work-study engineers made sure that 
the correct methods, processes and time standards are being used. The sampling activity 
equally involves the development of graded patterns for the garments to be cut out. 
In the larger companies, employing more than 500 employees, the sample making 
activity was found to be part of the merchandising process for the preparation and 
development of collection plans. However, this was not the common practice in the other 
companies visited, as sampling was considered to be one of the responsibilities of the 
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production department. Hence for modelling purposes, sampling has been developed as 
part of the fulfil order activity as shown in figure 4.10. 
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Figure 4.10 Shop floor activities within the garment manufacturing system 
Finally, the fulfil order activity comprises the production of the garments which mainly 
involves cut, make, trim finishing and packing operations. 
Plan and Control Operations (A21) 
Plan and Control Operations (A21) covers the activities within the Fulfil Order (A2) 
process, which are associated with the planning and control involved leading to the actual 
production of the garments. The overall objective of this function is to ensure that the 
logistics of supply and production are planned so that labour, machinery and all other 
resources are available and utilised to the best advantage and the delivery of the ordered 
garments is achieved on time. The main sub-activities include the Develop Production 
Schedules (A21 1), Prepare Marker Plan and Cutting Instructions (A212), Plan Material 
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Requirement (A213), Purchase Materials (A214), and Monitor Production Capacity 
(A215) to maintain an up-to-date picture of the progress of each production order. The 
sub-activities associated with the Plan and Control Operations activity and interactions 
between them are shown in figure 4.11. 
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Figure 4.11 Plan and Control Operations activities 
Prepare Production Schedules (A211) 
A schedule shows the time at which operations are to be undertaken and the work stations 
at which they are to be perfon-ned with a view to meet the order delivery date as agreed 
between the company and the buyer. The delivery date is usually fixed and scheduling 
consists of subtracting the sewing room lead-time from this date to establish the start date 
for making up activities. The sewing room schedule is then used to prepare a cutting 
room schedule while establishing the date at which cutting of a manufacturing order must 
be started. Schedules are released only when the purchasing department has received all 
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the material required for the order. Sewing is the core process in apparel manufacturing, 
which subordinates the cutting and finishing processes in line with its demands. The 
Prepare Production Schedules activity (Figure 4.12) equally involves keeping track of 
bookings made and progresses of orders to provide production capacity data to the 
merchandising department, which largely facilitates negotiations with potential buyers. 
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Figure 4.12 Prepare Production Schedule activity 
Prepare Cut Order Plans (A212) 
Activities associated with the Prepare Cut Order Plans (A212) involve the preparation 
and issue of cutting instructions and marker plans to the cutting room personnel as shown 
in figure 4.13. The cutting instruction sheet is the document containing details with 
regards to fabrics to be taken from store, spreading, cutting and work preparation of each 
batch to be processed in the cutting room. The marker plan specifies the minimum 
number and types of spreads required to cut an order at the minimum cost while 
satisfying quality requirements. It also gives the composition of these spreads as different 
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colours are usually cut together to eliminate the need for shade matching of cut pieces for 
bundle preparation. 
A marker plan is worked out using the garment patterns, obtained from the sampling 
department, either manually or by using a computerised system. The marker planner 
devises several plans based on different layout of pattern components. These plans are 
then evaluated taking into consideration length of fabric required by each plan to choose 
the most economic marker plan. The layout of pattern components is usually constrained 
by the cutting table dimensions, fabric specifications and garment design. For instance, a 
shirt made of checked or striped materials require matching which adds to the complexity 
of marker planning activity. 
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Figure 4.13 Prepare Cut Order Plan activity 
Plan Materials Requirement (A213) 
The Plan Materials Requirement function block is the activity that deals with Determine 
Material Requirements, Work Delivery Schedules and Issue Purchase Order as illustrated 
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in figure 4.14. A few companies were found to use a material requirement planning 
(MRP) software for the purpose. The activity mainly deals with working out the 
requirements in terms of fabric and accessories (bill of materials) for an order and 
planning the schedules for purchasing. A purchase order is issued to the purchasing 
department based on lead times for acquisition of the materials. The purchase order 
specifies details pertaining to fabrics and trims required, the quantities required, delivery 
instructions and due dates for the materials. The materials delivery schedule is worked 
out from the cutting room schedule and states the dates by which materials are to be 
received at the latest for a smooth flow of material on the shop floor. This schedule takes 
into consideration present stock levels and stock levels required to buffer against 
unsatisfactory quality or late deliveries. 
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Purchase Materials (A214) 
The main objective of the Purchase Materials activity (figure 4.15) is to supply the shop 
floor with a steady flow of materials to meet the requirements of the production order. 
The purchase materials process starts when a purchase requisition order is received from 
the planning department. The main material in the manufacture of garments is fabric, 
which is either ordered from local textile mills or from foreign suppliers. The main 
advantages of ordering from local mills are reduced costs and decreased supplier lead- 
time. A number of companies were found to adopt vertical integration policies such that 
the fabrics are manufactured in-house or by sister companies. However, the procedure for 
acquiring the fabric remained unchanged. This involved sending enquiries about the 
supply of fabrics to the regular suppliers who reply with a quotation specifying price and 
ability to meet required delivery dates. 
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Figure 4.15 Purchase Materials activity 
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The selection of suppliers is made on the basis of price quoted and past performance (a 
supplier rating is usually used for the purpose) of the suppliers in terms of quality and 
delivery reliability. The activities related to the purchase materials function thus include 
Identify Suppliers, Obtain Quotations, Select Suppliers, Place Orders and Control 
Purchase and Supply effectiveness (Figure 4.15). In a number of cases it was found that 
the customers supplied their own materials. In these cases, the inventory data was 
updated as and when the materials were received in the store. Though purchasing and 
inventory (store) management functions are seen as being complementary, in most of the 
companies visited these functions were treated as separate entities with close interaction 
between them; the former being under the responsibility of the planning department while 
the latter being part of the responsibilities of the production department. 
Monitor Production Capacity (A215) 
The purpose of the Monitor Production Capacity activity details of which is shown in 
figure 4.16, is to ensure that production plans are implemented as scheduled. 
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Figure 4.16 Monitor Production Capacity activity 
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This activity is used to monitor the order status at different stages on the production floor 
and compares actual states with intended states. The input to the Check Completion of 
Activity illustrated in figure 4.16 is the documents generated in the shop floor like work 
in progress levels, machine utilisation rates, and production capacity data among others. 
This information is fed to Monitor Capacity Utilisation activity to allow decisions to be 
taken for instance, on rescheduling of activities and on the number of overtime hours to 
be performed to ensure that there is no delay in delivery (Adjust System Capacity). The 
main output from the Monitor Production Capacity activity is the production order status 
report, which is shared with the merchandising personnel to allow them provide prompt 
answers to customer queries on the status of production orders. 
Make Sample Garments and Patterns (A22) 
The sampling process involves the manufacture of a pre-run order to supply customers 
with a sample of the finished product. This function is part of the Fulfil Order activity 
(A2) and begins with Analyse Order Requirement in terms of the design of the garment. 
The related information is usually obtained from the marketing or merchandising 
departments. Samples developed in-house without the involvement of customers usually 
take the form of a collection plan, which is used for marketing purposes. Pre-run orders 
are used for fixing details concerning the operations that are required in the manufacture 
of the garment (number of operations, time for each operation, tools and equipment to be 
used, methods etc ... ). Also, the sampling process allows the development of a garment 
pattern, which is unique for each order. Most companies use computerised systems for 
the Grade Patterns activity in terms of sizes that are required to be manufactured. Based 
on the sample patterns, the garments are cut and assembled. Quality controllers inspect 
the garments for conformance to quality requirements, before they are sent to customers 
via the merchandisers. The sub-activities for Make Sample Garments and Patterns are 
shown in figure 4.17 
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Figure 4.17 Make Sample Garments and Patterns activity 
Manufacture Garments (A23) 
Manufacture Garments is an illustration of all the activities that take place in the shop 
floor of the company. These mainly comprise Monitor Shop Floor Operations (A231), 
Manage Inventory (A232), Cut, Make and Trim operations (A233) and Finish and Pack 
Garments (A234) as illustrated in figure 4.18. The production manager is the person 
responsible for making sure that all the above activities takes place without any 
disruption and the finished goods are produced in accordance with the delivery schedules. 
Purchased materials ordered through the planning department are stored in a location 
within the shop floor area under the responsibility of the production manager, for easy 
access as and when materials are required. In accordance with the cutting and sewing 
schedules, materials are collected from the store and distributed to the various sections on 
the shop floor for the value added activities. Fabrics are cut in the cutting room and sent 
to the sewing room for preparation of the different parts before assembly. The final step 
Cut and sew 
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consists of the application of finishing processes such as washing (where appropriate, for 
instance in the case of jeans) and pressing are perfon-ned in accordance with the 
manufacturing orders as well as work instructions. After a final inspection, the garments 
are ready to be packed and shipped in line with the instructions of the customer. 
For control purposes, documents related to the shop floor activities are collected on the 
floor and sent to the Monitor Shop Floor Operations activity (A231) so that an order 
status report is issued to the Merchandising department for keeping track of the order. 
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Figure 4.18 Manufacture Gannents activity 
Monitor Shop Floor Operations (A231) 
This activity, details of which are shown in figure 4.19, concerns the control of the 
processes on the shop floor. Work Instructions (cutting, sewing, finishing and packing 
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instructions) are issued by the production department for each style from the details 
specified in the production order and in line vvith the quality specifications. 
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Figure 4.19 Monitor Shop Floor Operations activity 
The Cutting Schedules and Cutting Instructions are used to Issue Material Requisition 
Order for acquiring material from the store for initiating the cutting activity. Supervisors 
and foremen are responsible for making sure that operators follow the work instructions 
and meet specified targets. Data is collected on an hourly basis on the output produced 
from each assembly line and a report is prepared and issued to the Monitor Production 
Capacity activity (A215) which is itself part of the Plan and Control Operations activity 
(A21). Feedback on work-in-progress level from the Provide Production Data activity is 
used for issuing material requisition orders (for pending materials for instance buttons 
and labels or missing materials) to the store. 
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Manage Inventory (A232) 
Manage Inventory encompasses all activities occurring between the point at which 
materials are received from suppliers up to the point where they are issued to the 
production floor. The sub activities include Receive Goods, Inspect and Test Incoming 
Materials and Store Goods and Control Issue of Materials as shown in figure 4.20. Goods 
received are checked and tested where appropriate to ensure that quality specifications 
and quantities are in conformance with the particulars of the purchase orders. A goods 
receipt note (GRN) is then issued to the Purchasing department to share details of 
incoming materials. The materials are placed in the store until a material requisition order 
is received from the shop floor, for delivery. In certain companies the GRN is 
accompanied by details on the delivery reliability of the supplier (quality, quantity, on 
time delivery, communication system etc ... ). These are used to assign a rating to each 
supplier by the Purchasing department, which is consulted to make decisions with regards 
to future dealings with the same supplier. 
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Figure 4.20 Manage Inventory activity 
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Cut, Make and Trim (CMT) (A233) 
Cut, Make and Trim illustrates the main activities taking place for converting the raw 
materials into assembled garments (figure 4.21). 
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Figure 4.21 Cut, Make and Trim activity 
Following receipt of work instructions, fabrics and interlinings (if required for a 
particular style) collected from the store are cut, sorted out and bundled according to 
cutting instructions and quality requirements. The supervisor decides upon the number of 
garments per bundle which most of time is a dozen. Note that most of the companies 
were using the progressive bundle unit (PBU) as the material handling system. In the 
event that an overhead material handling system was used, the cut pieces and all the 
required accessories were collected from the store, sorted out for each garment and were 
placed on hangers and loaded into the rail system at the start of the assembly line. A 
similar procedure is adopted for the PBU system except that in this case a bundle of cut 
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pieces and accessories were tied together and loaded into the line. Carton boxes or push 
buckets were used for transferring the semi-finished bundle of garments from one 
workstation to the other. A production ticket was attached to each hanger or to each 
bundle for identification purposes. 
Once cutting and sorting of cut pieces and accessories is complete, these are loaded onto 
the sewing line where small parts are first made (for instance for shirts, collars, pockets 
and cuffs are made) prior to the assembly of all the components into the garments in line 
with the sewing instructions. During and after assembly, all garments are inspected for 
defects and defective items are usually sent for repair, if feasible, on the production line. 
Garments that cannot be repaired are sold as scrap or rejects. Inspection is a prominent 
activity to ensure conformance to quality requirements and is usually based on 100 
percent checks. 
4.5.6 Develop Plans and Policies (A3) 
Develop Plans and Policies (figure 4.22) refers to the set of activities, involving higher 
executives, associated with identifying means and mechanisms for meeting the goals set 
by the company for the medium and long term. The goals are mainly based on the 
evolution of the market environment and on the basis of the marketing, sales and 
production perfon-nance reports that are generated in-house. The plans and policies are 
vital elements of the garment manufacturing system as these serve as internal controls for 
all the activities taking place within the organisation. Also, it is these plans and policies 
associated with sales and marketing, purchasing, pricing, human resource management, 
plant maintenance, quality assurance, communication systems, among others that tailor 
the manufacturing strategy of the company. A change in the plans and policies hence has 
a direct effect on the manufacturing strategy of the company and eventually on the 
competitiveness of the manufactured garments in the world market. 
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Figure 4.22 Develop Plans and Policies activity 
4.6 Supportive Information System 
The IDEFO system model provides an effective illustration of the way activities involved 
in the process of garment manufacture are related to one another by means of ICOMs. 
The activities represented by function blocks clearly show the path a customer order 
follows, from inquiry to delivery. The model also serves to demonstrate how system 
concepts such as hierarchies, relationships and decompositions are used to describe and 
analyse the production system. In an effort to provide detailed descriptive information 
about the various ICOMs, a supportive information system was developed as documents 
and worksheets, which was accessible through the IDEFO model for viewing purposes. It 
should be noted that the contents of the information system is only indicative of data that 
was used in the garment making companies. In spite of the commonalities in terms of 
functions within the companies, the information and communication systems were found 
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to differ from one company to another. Hence for the purpose of feeding the model, the 
appropriate data were compiled from the sample of companies. The information system 
was linked to the ICOMs at the second and third level of decomposition within the IDEFO 
model and mainly provides details about the human resources involved, the tools and 
equipment used, and documents and records that were in place in most of the 
manufacturing companies. 
4.6.1 The Database Structure 
The information system was constructed to provide supplementary details regarding the 
activities and sub-activities in the garment manufacturing system model. The database 
management software, namely Microsoft Access, was used to store most of the collected 
data and Microsoft Excel was used to store typical documents and records. Both the 
database and the spreadsheets were accessible through the IDEFO model, which was 
developed on Visio Professional. Figure 4.1 gives a general picture of the structure of the 
information system. 
A widely accepted definition of a database is a collection of data related to a particular 
topic or purpose. A database also contains objects to manage data, such as forms for 
entering and editing data and reports for printing data in the format that one requires. A 
database can contain any combination of six types of objects namely tables, forms, 
queries, reports, macros and modules. Given that the requirement of the project was to 
store information and display it in an appropriate format, only three components of the 
database was used namely Tables, Forms and Macros. 
Tables are the fundamental structures in an Access database because they store the data 
one is managing. Within a table, data is organised into fields (columns) and records 
(rows). Forms are used to display and enter data in a convenient format that resembles 
fill-in-the-blank forms. Forms can be plain simple or quite elaborate with graphics, lines, 
and automatic lookup features that make data entry quick and easy. Forms can also 
include other forms (called sub forms) that allow data to be entered in several tables at 
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once. A macro on the other hand, is a set of instructions that automates a task that one 
needs to do on a regular basis. When a macro is run, Access carries out the actions in the 
macro in the order in which the actions are listed. Without writing a single line of 
program code, one can define macros to automatically open database forms, print mailing 
labels, process orders etc... Macros enable a collection of tables, queries, forms, and 
reports to be assembled into turnkey applications that anyone can use, even if they know 
little or nothing about Access itself. 
The database system consisted of a primary file called 'Production System Model' linked 
to several secondary databases (figure 4.23), which were created for the activities within 
the manufacturing system model that required further detailing. The primary database file 
contained all the information collected that was shared by the secondary files. Note that 
the database was designed such that information could not flow directly among the 
secondary files. 
The database structure was chosen for the follovving reasons: 
u It provides for data integrity. That is, whatever changes are made to a piece of data in 
any of the secondary files, the change will be updated in the primary database 
u It offers data security. If there is some unintentional deletion of a secondary file, the 
information will still be available in the primary database file. Therefore the 
information can be retrieved and consequently the database file is restored. 
u It provides limited access to data for instance, one can access only one secondary 
database at a time such that while viewing information concerning a particular 
activity, only the relevant inforniation is displayed. 
u The system is simple and easy to use and to navigate around. The use of several 
databases each containing information about a particular activity greatly reduces the 
complexity of the internal structure of a database. A database possessing a simple 
internal structure is easier for anyone to understand and to master. Thus maintaining 
the database if need be, will not be that difficult in the future. Figure 4.23 shows the 
way the databases were related and organised. 
112 
Chapter 4 Garment Manufacturing System Modelling 
Prepare. cut 
order plan 
Prepare 
production 
schedules 
, ýM on 
ýR, 
ý 
fi fioor ac ooractiv it ia 
M Manag a e ag 
2inventory 
CFinpish 
and 
pa ýck cý!::: 
) 
pack 
rCut 
and 
am le assemble 
'Ian materials-N 
Purtcha,; e req 
materials 
Secondary database 
n. i t- 
d ro uction 
capacity 
ýý 
Analyse order 
Production system 
ttern 
Primary database 
Cut and sew 
ect garme 
produced 
Grade pafterna 
Arrow showing information flow 
Figure 4.23 Relationships between databases. 
The data collected are stored in tables within fields (columns) and records (rows). 
Thirteen tables, which constitute the primary database, were created. Table 4.5 
summarises the list of tables and also gives a description of the type of data stored within 
each table. 
The database information could be accessed either by using the hyperlinks available in 
the IDEFO model or by accessing it independently through the primary and secondary 
databases. 
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Table Description of Information Stored 
Activity A list of activities at the second level of decomposition within the 
manufacturing system model. 
Human Resource A list of all the persons responsible for the various activities and sub-activities 
Material A list of typical materials commonly used in the manufacture of a garment The 
materials can be grouped into three categories (main material, sewing 
accessories, packing accessories) 
Suppliers A list of typical material suppliers 
Spare Parts List of typical spare parts 
Tools/Equipment A list of the tools/equipment used in the fulfill order and its sub-activities. A 
brief description of the function of the equipment and the maintenance 
frequencies. 
Maintenance A list of the maintenance activities. 
Quality Specifications Details about typical quality specifications. 
Pre run order A brief description of the data on the pre run order 
Manufacturing Order A brief description of data present on the production order 
Master Pattern Information about the master pattern. 
Pattern grading e steps required for grading the patterns. 
Work instructions A list of work instructions associated to operations such as bundling, sewing 
cutting, assembling etc 
Table 4.5 List of tables in the primary database 
4.6.2 Documents and Records 
Documents and records were constructed and stored on Microsoft Excel as it provided a 
convenient means of storing such data. Although the documents and records were 
developed on another software package, these could be easily accessed from the 
secondary database files or from the IDEFO model, through the inbuilt hyperlinks. The 
following typical documents and records were compiled during the course of the 
modeling exercise and were linked to the garment manufacturing system model. 
1. Cutting room schedule sheet 
2. Sewing room schedule sheet 
3. Costing of cut order plan sheet 
4. Cut order plan sheet 
5. Cutting instruction sheet 
6. Cutting instruction record 
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7. Internal purchase order sheet 
8. Purchase order sheet 
9. Records of purchase orders 
10. Material inventory sheet 
11. Fabric inventory sheet 
12. Material requisition form 
13. Goods received note 
14. Goods issue note 
15. Good returned note 
16. Work in progress sheet 
4.6.3 Using the Information System 
The working of the information system is as illustrated in the flowchart shown in figure 
4.1. The operation of the information system lies with one fundamental feature called 
hyperlink. Hyperlinks are used to jump to information in a database, in an office 
document or in any software file provided the software supports hyperlinks. There are 
two working procedures for the information system namely the standard procedure by 
accessing the information from the IDEFO model or the alternative procedure, which is to 
access the data directly on the main database. The standard procedure provides a more 
complete picture of the garment manufacturing system model. 
The steps for the standard procedure are as follows: 
Step I Open the Garment Manufacturing System model on Visio Professional and 
browse through the different pages (AO, Al, A12, A2, A21, A22, A23, A3, 
etc ... ) to have a complete picture of the model. 
Step 2 Select any activity of interest from the model (e. g. activity Manage Inventory 
from Manufacturing Garments (A23) model) and the hyperlink opens the 
corresponding database file in Microsoft Access, in another window. The 
switchboard for the Manage Inventory activity is shown in figure 4.24. 
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The alternative procedure consists ol'opening the main database file in Microsoll Access 
to vle\v or edit the data from the file. Figure 4.25 shows the main ilienu and the files that 
are accessible throuoh the IDEFO apparel manulacturing t-I _, system model. 
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Manufacturing Strategy Audit Tool Design and Development 
5.1 Introduction 
The importance of the manufacturing function for developing competitive advantage 
for manufactured products has been stressed by various researches over the last three 
decades. While conducting a literature review of manufacturing strategy Dangayach 
and Deshmukh (2001) found 260 papers on the subject. Most of these papers (91%) 
treat the content aspect of manufacturing strategy. That is, they deal with 
manufacturing capabilities, strategic choices, best practices, multi-sector and trans- 
national comparisons, performance measurements and literature surveys. These 
publications provide sufficient justification for considering the manufacturing 
function as a competitive weapon for improving business performance. In spite of the 
numerous publications, many company executives interviewed during the course of 
the research stressed that there were no clear illustration of the procedure to be 
adopted for manufacturing strategy formulation and analysis. In fact only a handful of 
publications were found to deal with the setting up of an appropriate framework 
(Skinner 1969, Hayes and Wheelwright 1985, Fine and Hax 1985, Hill 1987) and the 
definition of a step-by-step process for the formulation and analysis of manufacturing 
strategy (Platts and Gregory (1990), Kim and Arnold (1996), Hill (1987), Mills et al. 
(1995), as discussed in chapter 3. 
Though the frameworks and the processes provide a generic approach for the 
development of manufacturing strategy, there is little illustration of the mechanisms to 
be used by individual companies for deciding upon appropriate alternative strategies 
and for analysing their manufacturing systems following implementation of the 
strategies. Also, none of the publications specifically refer to the garment-making 
sector. This makes the process of manufacturing strategy even more of a myth to 
many of the garment making companies, which are interested on the use of a simple 
procedure for deciding upon and assessing the effectiveness of specific strategies. 
This chapter illustrates such a procedure; this has been designed and developed as a 
manufacturing strategy audit tool, specifically for garment making companies. Use of 
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the tool has shown promising results in a number of companies in Mauritius and is 
seen as a vital instrument for companies in developing economies to achieve 
enhanced product competitiveness in a world of free apparel trade. Use of the tool in 
specific companies is illustrated in the next chapter. 
5.2 The Process of Manufacturing Strategy 
For the purpose of this research, manufacturing strategy has been defined as a 
planning mechanism to focus manufacturing activities in order to provide the required 
support to meet business objectives and achieve competitive advantage. In their 
definition of the term, Marucheck et al. (1990) state that 
The strategy should be easy to articulate and understand,, it should provide a 
basisfor improvement; it should be difficultfor competitors to match; it should 
focus only on a few key success factors; it should be durable; and it should 
imply internal performance criteriafor measurement. 
The above was widely accepted by most company executives and in addition they 
emphasised the need to adopt a holistic approach towards manufacturing strategy. It 
was argued that all functions have an influence on the manufacturing strategy that is 
adopted by the companies and hence manufacturing could not be treated in isolation 
and limited to the shop floor operations. This is clearly visible from the manufacturing 
system model whereby the 'Develop Plans and Policies' (M) activity has an 
influence on all the other functional activities taking place in the manufacturing 
organisation. 
The process of manufacturing strategy is the step-by-step procedure to be adopted for 
the analysis, formulation, selection and implementation of manufacturing strategies. 
The most commonly cited process of manufacturing strategy includes those proposed 
by Skinner (1969), Hayes and Wheelwright (1985), Hill (1985), Hofer and Schendel 
(1978), Platts and Gregory (1990) and that of Mills et al. (1999). A complete literature 
review on the work of the above researches is given in chapter 3. It should be noted 
that all the proposals are generic in nature and so far only a few publications by the 
above named authors have treated the implementation aspects of the procedures for a 
limited range of manufacturing companies. Also the proposed procedures are lengthy 
and cumbersome such that companies usually require the help of an external 
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consultant (with sufficient expertise on the use of the procedures) for embarking upon 
manufacturing strategy formulation and analysis. 
Based on the definition for manufacturing strategy and the concepts supporting the 
generic frameworks developed by the various researches, a novel manufacturing 
strategy framework was developed with a view to provide a simple tool to 
manufacturing companies allowing them to assess their current manufacturing 
strategy and take appropriate decisions based on the results of the assessment. The 
framework shown in figure 5.1, which can equally be used in any other manufacturing 
scenario, was used as a guideline for the development of a manufacturing strategy 
audit tool for garment making companies. The process of manufacturing strategy 
development for the companies involved the use of the audit tool and the making of 
appropriate decisions for implementing change in the light of the results generated 
from the auditing exercise. 
Market Access & Trade Product Design & Development 
Agreements Marketing & Merchandising 
Political risks and stability Shop floor Operations 
Infrastructure Purchasing & Inventory 
Information and Communication Svstern 
Define Product "t, I Identify all issues 
Competitiveness or- I influencing product 
competitiveness 
Exchange rates Planning and Control 
Government Policies Quality Assurance System 
Socio-cultural environment Finance and Accounting System 
Economic health Human Resource Management 
Figure 5.1 Framework for Manufacturing Strategy Audit Tool Development 
The manufacturing strategy framework involves four main stages: 
1. Definition of product competitiveness 
Qualify each 
influence 
Manufacturing 
Strategy Audit Tool 
2. Use of the IDEFO manufacturing system model to identify all activities and 
issues influencing product competitiveness. 
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3. Quantification of and qualify the influences 
4. Compilation of all the above information in a format, which can be used for 
manufacturing strategy assessment, selection and for benchmarking purposes. 
Note that the data collected for the purpose was not limited to specific companies but 
aims to cover the practice within the industry. In the present case data was collected 
from all the seventeen garment-making companies selected and the views of key 
experts from EPZDA was sought to ensure that the maximum number of possibilities 
in terms of manufacturing practice was exploited. 
5.2.1 Defining Garment Competitiveness 
The competitiveness of a ready-made garment is its ability to gain acceptance in the 
market place in favour of similar garments offered by competing companies. The 
three attributes that dictate the competitiveness of garments in the world market 
include the following (see also section 3.4 for details on manufacturing strategy 
adopted by garment making companies): 
1. The acquisition cost of the garment. This comprises of all the monetary charges 
associated with the purchase of the garment by the customer from the supplier 
company. The charges mainly include material costs, manufacturing costs, 
overhead expenses, transportation and distribution costs, profit margins and tariffs 
and duties. The definition for each of the charges comprising the acquisition cost 
of the garment is given in table 5.1. 
Competing on cost, referred to as achieving Cost Leadership by Porter (1980), 
implies that the manufacturing company aggressively seeks efficient facilities, 
employs tight cost controls, employs easy to use manufacturing technologies, 
promotes close supervision, and maintains standard operating procedures in order 
to be more efficient than the competitors. 
2. The quality and/or performance standard of the garment. The quality of garments 
can be viewed as the serviceability and value that end users gain by purchasing the 
garment. Customers usually rely on a wide variety of cues to determine whether 
the garments meet their quality needs. These cues can be classified as intrinsic and 
extrinsic quality features (Kunz, 2000). Intrinsic quality is created during garment 
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design and manufacture and is dependent on factors such as properties of fibres, 
yarns, fabrics, styling and fit, cutting and assembly methods and finishing 
operations. The intrinsic quality features dictate the performance of the garment, 
usually not obvious to the end user. Extrinsic cues are more often used by retailers 
as indicators for intrinsic quality and to influence perception of quality, value and 
performance of the garments. These include for instance, garment prices, brand 
names, reputation of retailers, visual merchandising techniques, and advertising 
campaigns. 
Material Cost Direct material comprise of fabrics, threads, trims and findings used in the 
Direct material manufacture of the garment. 
Indirect material Indirect materials include materials that are used for the packing and packaging 
of the finished garment. 
Manufacturing Cost Direct labour includes employees that are directly responsible to add value to the 
Direct labour garment. These include cutters, sewing operators, and finishing operators. 
Indirect labour Indirect labour consists of service personnel, quality controllers, material 
handlers, helpers, mechanics and maintenance workers, security personnel etc... 
Overhead Cost Variable overheads include machine parts and repairs, marker papers, needles 
Variable and other consurnables used in the shop floor. 
Non Variable Non-variable overheads include rent, depreciation, insurance, property taxes, 
security, machinery and equipment etc... 
Administrative Administrative overheads are indirect costs for operating the general offices and 
Overhead departments for instance, engineering, Research & Development, merchandising, 
marketing, accounting, management information systems, secretarial and clerical 
offices and personnel office that are not directly involved with the product line 
but are essential to the operation of the firm. 
Transportation and Transportation costs involve the costs associated in moving the finished garment 
Delivery Costs from the manufacturing company to the customer (store, warehouse or 
distribution centre). These include cost for inland transportation, sea or airfreight 
charges, insurances, taxes and duties paid to appropriate authorities. 
Gross Profit Margin Gross profit margin is the amount available to the manufacturing company to 
cover all the above costs and profit as determined by subtracting net costs from 
net sales. 
Table 5.1 Definition of cost parameters (Adapted from Kunz, 2000) 
Competition on the basis of quality and performance standard of garments is 
closely associated with the intrinsic quality features. Products sold at the lower 
end of the market usually provide adequate performance and quality to meet the 
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requirements of low budget customers. Quality is thus a pre-requisite to market 
entry (Order qualifier as argued by Hill, 1985). Companies with a greater focus on 
intrinsic quality features usually achieve better results in terms of fabrics, 
creativity and innovation in design, styling and fit, exclusivity and uniqueness of 
garments and aim at the upper end of the market (designer and fashion wear). 
3. The flexibility provided by garment suppliers in terms of products, product 
volumes, product mix, and product delivery schedules. Flexibility reverses the 
principles of mass production, which are typical of garment manufacturing 
systems operating at the lower end of the market. Flexibility involves the use of 
general-purpose capital equipment and multi skilled adaptable labour to produce a 
wide and changing range of garments to match the variety of garments in demand. 
It revolves around the ability to identify market trends before competitors, 
producing a variety of different products on the same line, switching between lines 
rapidly at lowest cost, concentrating on short runs, and developing new and 
modified products faster than competitors or the rest of the industry. In short, 
flexibility is about synchronisation of production in proportion to demand. In 
addition, flexibility encompasses the. notion of time compression acro ss the 
apparel supply chain to achieve quick response (QR). 
Hunter (2000) defines QR as a state of responsiveness andflexibility in which 
an organisation seeks to provide a highly diverse range of products and 
services to a customer/consumer in the exact quantity, variety and quality, 
and at the right time, place and price as dictated by real time 
customer/consumer demand 
QR provides the ability to make demand information driven decisions at the last 
possible moment in time ensuring that diversity of offering is maximised and lead 
times, expenditure, cost and inventory minimised. QR places an emphasis upon 
flexibility and product velocity in order to meet the changing requirements of a 
highly competitive, volatile and dynamic marketplace. QR encompasses a 
strategy, structure, culture and set of operational procedures aimed at integrating 
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enterprises in a mutual network through rapid information transfer and profitable 
exchange of activity. 
It should be noted that even if companies are competitive in terms of price, quality 
and/or flexibility, there are a number of factors beyond the control of the 
manufacturing organisations that influence the decision of customers for purchasing 
of garments from specific suppliers or countries. These factors for instance, include: 
1. Economic health of the supplier country (e. g. inflation rate, Gross Domestic 
Product, Income per capita) 
2. Changes in monetary exchange rates to the advantage of the supplier 
3. Political risks and instability in the supplier country (e. g. government take-overs, 
acts of violence against companies, frequent riots, revolutions, civil disorders and 
wars, frequent changes in government, ethnic violence) 
4. Laws and regulations to protect the interest of the customer (e. g. transhipment, 
consumer protection, holidays) 
5. Laws and regulations in line with international norms and standards (e. g. use of 
child labour, health and safety standards, labour exploitation) 
6. Supplier country infrastructure (e. g. transportation, education and training, 
communication, access to technology and energy production systems) 
7. Trade regulations (e. g. tariffs, quotas, taxes, trade agreements) between the 
countries 
8. Written and spoken language in the supplier country 
9. Religious beliefs including taboos 
Given that the focus of this project is on the manufacturing strategy adopted by 
companies to achieve product competitiveness, the inside out approach to 
manufacturing strategy has been adopted; that is, studying the systems that can be 
reengineered within the company to achieve enhanced product competitiveness. It has 
been assumed that the external factors are favourable for conducting business and that 
there are no major barriers for trading with customers around the world. In the case of 
Mauritius for instance, the country has been experiencing sound economic health over 
the past 20 years, there is no political unrest, laws and regulations are in line with 
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international norms, trade agreements allow for limited tariffs and quota restrictions, 
there is a sound public infrastructure and above all, the country has been 
manufacturing garments for exports for almost three decades now. 
5.2.2 Influences on Garment Competitiveness 
Garment competitiveness having been defined, the second stage in the manufacturing 
strategy framework involves the identification of all issues within the control of the 
manufacturing organisation that influence the competitiveness of the manufactured 
garments. 
The consensual argument of all the manufacturing companies visited during the 
course of the present research in terms of their long-term goal was to remain 
competitive in the world market even after the phasing out of the Multi Fibre 
Arrangement (MFA). This competitiveness was almost always defined as achieving 
any one or a combination of low cost, high quality and enhanced flexibility for the 
manufactured garments. Also, it was generally accepted that the manufacturing 
strategy adopted by the company strongly influenced the competitiveness of the 
garments. However, to most people, including company executives who were 
interviewed during the research, manufacturing strategy implied the strategy adopted 
on the shop floor for the cut, make and trim operations. Manufacturing strategy was 
thus not only wrongly interpreted but was also viewed as a function in isolation, 
closely associated to the shop floor operations. 
The IDEFO garment manufacturing system model allowed the companies to have a 
holistic view of the concept of manufacturing strategy and appreciate the importance 
and the interaction between the various functions involved in the garment 
manufacturing process. The definition of manufacturing strategy when viewed 
through the IDEFO system model confirmed the influence that other functional areas 
had over the strategy of the company and vice versa. The Develop Plans and Policies 
activity (M) is linked to both the Acquire Customer Commitment (Al) and the Fulfil 
Order (A2) activities and defines the overall operating principles to be adopted for 
meeting the organisational goals. At a lower level within the IDEFO model, the plans 
and policies are regarded as the functional strategies to be adopted within the 
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company. These, for instance, include strategies for Product Design and Development 
(A22), Sales and Marketing (Al, A12), Cut, Make and Trim (A23, A231, A233, 
A234), Purchasing and Inventory (A214, A232), Planning and Control (A21 1, A212, 
A213, A215) and supporting functions to the IDEFO model, like Human Resource 
Management (MI), Finance and Accounting, Maintenance of Tools and Equipment 
(M2), Logistics, Communication and Quality Assurance systems. The supporting 
functions are common to each of the modelled functional activities and hence have 
been treated as such while investigating the influence of different modes of operations 
on the manufacturing strategy of the companies. 
During the data collection process, it was found that the interpretation of the term 
functional strategy differed from one company to another. This resulted in the 
compilation of an exhaustive list of functional strategies and manufacturing practices 
from the various companies. In order to have a uniform view of strategies that cut 
across all companies, the collected information was grouped under separate headings 
using affinity diagrams. This led to the listing of the most probable functional 
strategies for garment making companies. The list is given in table 5.2. It is a 
combination of these functional strategies that tailor the manufacturing strategy of the 
garment making companies. 
It can be seen from table 5.2 that there are hundreds of possible combinations of 
strategies that can be adopted by companies for conducting business in the garment 
making industry. Though all the strategies listed have an influence on the 
manufacturing strategy of the company, only a few have a strong positive influence 
on the competitiveness of the garments manufactured. These functional strategies are 
listed in italics in table 5.2. 
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Functional Area Functional Strategies 
Marketing/Merchandising 1. In-house marketinglmerchandising executives (MI) 
(Al, A12) 2. Customer markets the product (M2) 
3. Use expertise of local/overseas sales agent (M3) 
Product Design and Development 1. CustomerlManufacturer collaborative design (DI) 
(A22) 2. In-house design (D2) 
3. Customer design (D3) 
4. Use expertise of design agent (134) 
Planning and Control 1. Short term planning (PI) 
(A21 1, A212, A213, A215) 2. Medium term planning (P2) 
3. Long term planning (P3) 
Purchasing and Inventory I. Supplierlcustomer partnership (11) 
(A214, A232) 2. Single sourcing without partnership relationship (12) 
3. Multiple sourcing (13) 
Cut, Make and Trim 1. Batch production (CI) 
(A23, A23 1, A233, A234), 2. Long run production (C2) 
Human Resource Management 1. Maintain and develop effective workforce (HI) 
(A33) 2. Take advantage of cheap labour (H2) 
Finance and Accounting 1. Promote new investment (FI) 
(A33) 2. Limit expenses (172) 
Table 5.2 Functional strategies for garment manufacturing companies 
A. Marketing/Merchandising Strategy 
The purpose of the marketing function is to shape and strengthen the company image 
and its products through advertising/promotion campaigns and by positioning the 
company relative to target markets and competitors. Marketing equally involves other 
activities like conducting customer research and forecasting sales to ensure that the 
manufactured garments meet the delivery requirements of the customers. 
Merchandising on the other hand involves the planning, development and presentation 
of product lines for identified customers (target markets) with regards to prices, 
assortments, styling and timing. In most of the firms, the marketing and 
merchandising functions were lumped together such that they were the central 
coordinating point between the customers and the manufacturing company. 
The typical strategies for the marketing/merchandising function include (see also 
section 3.4): 
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1. Consolidation of market position: Companies aim at expanding the sales of 
current products in the current market or with existing customers. 
2. Market development: Companies aim to find new customers for the current 
product line. 
3. Differentiation through diversification: Companies aim to develop new products 
for new customers. 
4. Differentiation through fabric and garment design: Companies aim to enhance the 
quality of existing products by incorporating innovative features in terms of 
fabrics or garment design for existing customers. 
All the above strategies require the companies' involvement in extensive market and 
product research for successful implementation. During the visits to the companies, it 
was found that in a relatively large number of cases, no such research was undertaken 
in-house. The market information was in fact available either from local/overseas 
sales agents or in a number of cases from the customers themselves. It is based on this 
information that the strategy for the garments to be manufactured, is developed. A few 
companies however were seen to have a fully operational marketing/merchandising 
department for both conducting market research and presenting/promoting product 
lines to potential customers for the purpose of securing confirmed orders. 
B. Product Design and Development Strategy 
Product design and development refers to the set of activities associated with the 
creation of garments for the company's product line that will meet or anticipate the 
needs of the target market and produce a profit. The strategy for product design and 
development usually follows that of the marketing/merchandising department. It was 
observed that fabric and garment design was mostly proposed by the customers who 
supplied the fabrics and accessories for the CMT operations. Collaborative design 
efforts between the customer and the manufacturing companies were also a common 
practice. However, the design function rarely became involved in research on fabrics 
or on different styles but was rather associated with the production of samples and 
graded patterns for the garments and investigating the most effective method for 
manufacturing the garment. In-house designs on the other hand involved bringing in 
improvements on existing designs or on design that are already available on the 
market. Hence in terms of strategy, product design and development was viewed in 
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terms of the management plans and policies for this function rather than in terms of 
what can be achieved by the design function. 
C. Production Planning and Control Strategy 
Production planning and control is the process of coordinating the available resources 
to ensure that the finished garments are delivered in line with the customer 
requirements as per the agreed schedule. Planning of the CMT and other activities 
usually depends on the order size and the plant capacity and may cover periods 
ranging from weeks to months. It was common practice in the recent past (in the 
1980s and early 1990s), for the majority of the companies to have long term planning 
covering periods of up to six months ahead. Many of the companies visited still 
favour long term planning strategies which facilitates sourcing of fabrics and 
accessories, human resource and capacity management and on time delivery. 
However, all the companies confirmed the considerable reduction in order size and on 
the order to delivery lead-time, which has necessitated changes in the planning and 
control strategy from the long term to medium or short term planning. Short term 
planning usually covers a period of up to eight weeks. Planning and control strategy 
has a high influence on the strategy that is adopted on the shop floor namely for the 
sourcing of fabrics and accessories and for the manufacture of the garments. 
D. Purchasing and Inventory Management Strategy 
Purchasing or sourcing strategy refers to the plans and policies of the company for the 
procurement of fabrics and garment accessories from the various suppliers to the 
garment industry. It should be noted that only a few companies were vertically 
integrated and manufactured their own fabric. In the majority of cases, fabrics were 
either obtained from the customers or were outsourced from local or overseas fabric 
suppliers. The strategies that were used for outsourcing involved the following: 
1. Supplier/customer partnership: In these cases, the materials were in almost all 
cases purchased from specific suppliers (local or overseas) which whom the 
company had partnership agreements. 
2. Single sourcing without partnership relationship: In these cases, in spite of no 
written agreement with specific suppliers, the materials were purchased in 
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preference with them usually because of past performance and the reliability of 
the suppliers. 
3. Multiple sourcing: A large number of companies were found to rely on quotations 
ýý from different suppliers before making decisions thereon. 
E. CMT Strategy 
CMT refers to the Cut, Make and Trim operations on the shop floor of the company. 
These constitute the main value added activities in the garment making companies 
whereby the purchased fabrics are cut in line with the garment patterns, sorted out and 
fed into the production lines for assembly, and finished (and packed) in accordance 
with the specifications that are provided by the customers. The CMT operations 
equally involved implementing quality assurance plans and policies for meeting 
customer requirements in terms of quality specifications. The plans and policies for 
the CMT function largely depend on the volume of the production order. It was 
observed that high volume production, involving long term planning with little 
variations in product range was the most preferred strategy for the CMT operations in 
the companies. However, with the continuous reduction in order size and lead-times 
and increased pressures on changing garments designs from the customers, a number 
of companies were seen to have embarked upon a batch manufacturing strategy; the 
aim being to achieve enhanced manufacturing flexibility and performance standards. 
Note that mass production strategy places high emphasis on the utilisation and on 
efficiency of each operation requiring maximum output for each unit of input 
(employee, machine, material etc ... ). The performance measurement policies for 
batch-manufacturing strategy on the other hand involves a range of criteria covering 
effectiveness of human resources, product quality, changeover times, inventory 
turnover, space, and material utilisation rates among others. 
F. Human Resource Management Strategy 
People are the firm's greatest resource (Kunz, 2000, p367). Discussions with 
employees within the companies led the author to believe that it is the people within 
the manufacturing organisations that influence the success or not of specific plans and 
policies. Many of the companies were seen to have limited plans and policies for 
motivating the employees to fully participate in achieving the goals set by the 
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company. The most common strategy adopted by these companies was to take 
advantage of cheap labour for the CMT operations. This equally included 
employment of low cost foreign labour from Mainland China, India and Sri Lanka. 
On the other hand, a number of companies have adopted plans and policies to create a 
good working environment for their employees and provide all the support required to 
create a highly motivated workforce with a sense of belonging to the company. 
G. Finance Strategy 
The finance strategy is associated with the immediate and future plans and policies of 
the company for selective investment, growth or divestment in line with the corporate 
strategy of the company. The plans and policies for finance management are mainly 
based on the performance of the business for generating profits. The possibilities in 
terms of finance strategy were either to promote investment in terms of human 
resources, plant and equipment and other infrastructure or to place high emphasis on 
cost reduction across the supply chain. 
5.2.3 Quantifying and Qualifying Influences 
The third stage in the manufacturing strategy audit framework involved using the 
IDEFO manufacturing system model as a guide for the listing of all the requirements 
for achieving any one or a combination of the functional strategies. These 
requirements were fully discussed with the participating companies and were 
formulated as a set of statements which provided detailed indications of the 
company's practice for each of the functional area, in terms of the input needed, the 
output generated, the control systems required, human resources needed, tools and 
equipment required, the time frame involved, the decision-making centres, 
manufacturing standards, and information/ communication systems in place, among 
others. This is equally illustrated in table 5.3. For instance, for the four possible 
strategies for product design and development, there were 100 statements listed which 
provided details of all possible practices within the industry in terms of each of the 
following: 
1. The people involved in the design process 
2. The tools and equipment used for design 
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3. Costing policies adopted 
4. Differentiation features considered for the design of the garment 
5. Compilation and use of design inrormation 
6. IMe communication systcrn for data sharing bet, %%, ccn all parties in the design 
process 
7. The drafling of specifications 
8. Ilic production of graded garment patterns 
9. Lead times for agreeing upon designs 
10. Evaluation of the design vis-A-vis market requirements 
11. Ilic reasons for adopting a specific product design and development strategy 
In order to qualify the influence, each statement was assigned a score to illustrate an 
industry average or better practice (table 5.4). An industry average %vas allocated a 
score of 3 %%hile a better practice a score of 5. Note that the score is qualitative and 
hence is only indicative of the practice. In fact, during the initial phase of the 
questionnaire design, a graded scale was used to designate poor, average and better 
industry practices. However during the validation exercise it was argued by the 
company executives that none of statements could be considered as poor practice as 
these possibly suit the requirements of the companies concerned. 
The statements wcrc validatcd by the company executives and by key experts from 
the Clothing Tcchnology Ccntrc of the Export Processing Zone Development 
Authority (EPZDA). The numbcr of statcmcnts reached per functional area is shown 
in table 5.3; for instance, for the product design and development function the number 
Of Statcmcnts was 100. The compictc listing of the statements for the product design 
and dcvclopmcnt function is gi%, cn in table 5.4 and those for the other functional areas 
arc givcn in Appcndix E. 
A similar procedure was adopted to quantify and qualify the practice adopted by the 
Other functional areas namcly Sales and Marketing, Production planning and Control, 
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Purchasing and Inventory Management, CMT, Finance and Accounting and Human 
Resource Management to compile all the possibilities, which led to any one or a 
combination of the listed functional strategies. 
Manufacturing Manufacturing 
Functional Statements in terms of Function (no. Functional Strategies Strategy 
of statements) 
Marketing/ In-house marketing department 
Input Merchandising Marketing agency Who (117) Customer marketing 
Output Product In-house design (including mother Co. ) Average Design and 
Use of Design Agent Cost 
Control Practice Development Manufacturer/Customer collaborative 
Leadership 
Systems When (100) 
design 
Customer design 
Human Long term planning (6 months or more 
Resources Production ahead) 
Planning & Medium term planning (3 to six months Manufacturing 
Technology Control (108) ahead) Flexibility for How Short term planning (less than 3 months achieving 
Time ahead) Quick 
Operations Long run production Response 
Decision (118) Batch manufacturing 
making Purchasing & Supplier/Customer partnership 
What Inventory Single sourcing without strategic Standards (105) partnership Multiple sourcing 
Investment 
B tter 
Human Maintain and develop effective workforce 
Communication 
e 
Practice 
Resource 
Management Take advantage of cheap labour High Value 
& Information (74) Labour exploitation Added 
System Why Finance & Promote new investment and expansion 
Accounting Promote company reputation 
(105) 1 Limit expenses 
Table 5.3 Number and Types of Functional Statements for Audit Tool 
5.2.4 Data Compilation 
The last stage in the manufacturing strategy framework involved the compilation of 
all the collected information in a format that would be most appropriate for use by 
individual companies for manufacturing strategy assessment, formulation and for 
benchmarking purposes. Given that one of the objectives of the research was to design 
and develop a simple manufacturing strategy audit tool, the best alternative was to 
convert all the collected information into a questionnaire with close-ended questions 
or statements. The auditing exercise for garment making companies would then 
simply involve filling in the questionnaire for analysis purposes. There were seven 
sections to the questionnaire; each section dealing with one speciric functional area 
(table 5.3). The questionnaire for the Product Design and Development function is 
shown in table 5.4 and those for the other functional areas is given in Appendix E. 
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In addition to the listing of statements indicating the type of manufacturing practice 
within the company, a number of features were designed in the questionnaire to allow 
for manufacturing strategy assessment and benchmarking. These included: 
1. Linking each statement to one or a combination of the functional strategies as 
appropriate. 
2. Allocating a score to each statement indicating an industry average or better 
practice. 
3. Allocating a best score for each leading statement. The best score is indicative of 
the manufacturing practice in world-class companies and these were set as the 
benchmarks for the garment making companies. The information associated to the 
best score was compiled both from the industry survey and from a survey of the 
literature on garment manufacture (Kunz, 2000, Kilgus 1998, Albernathy et al 
1999, Bobbin Magazine various issues). 
Table 5.4 illustrates the format used for the design of the questionnaire. For instance, 
there are four possible functional strategies for the Product Design and Development 
function namely DI, D2, D3 and D4. All statements that follow were categorised in 
terms of any one or a combination of these functional strategies. For instance 
statement 5 is linked to strategy D2 and statement 6 to D2 and D3. 
Three strategies D I, D2 and D4 were considered as industry average and hence were 
each allocated a score of 3, while D3 was considered as the better practice and was 
allocated a score of 5. The same score allocation procedure was used for the other 
series of statements to indicate average or better industry practice. In the event that 
multiple answers were possible, the best score was calculated as a total of the best 
possible answers. For instance for statements 9 through 15, the ideal condition was to 
have all six departments involved in the design process and hence the best score was 
considered to be 30. Moreover, the best score is considered as the benchmark and for 
analysis purposes, companies scoring less than or more than the best score were 
considered to have room for improvement. 
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PRODUCT DESIGNAND DIAVLOPMEN I 
C( ) 1) F S, I '. A' F F, N 11: N, FI id, St1,; 1tccoI-c Bc-, I 
Scol c 
The strategyfor prothict design and ilevelopment is WHO 
t o obtain the designfi-om the cusionter D 3 
t 
( 
o produce the Clesigns using in-house experlise on/Y 
including expertsfirom mother compwýi-, ýfapplicable) 
D2 3 
3t o work out the desýqn as ajoint effiort between the 
customer and the PD&D department 
D3 5 
4t o subcontract the design activiýy to a clesign agent D4 3 
The extent of' ill% 01% ellicilt of tile Customer ill (lie 
yrodtict design process is: 
5 
_ 
tile CUS10111Cl- IS [lot im oke ill the dCsi, -, ll pl-Occs. " 
D2- 3 
tile customer has little participation ill the design process D-, D. ) 3 
the customer uctiveýy participates in file design process 1)/ 03 5 
8 ne custorner leads the desitm process D] 3 
--- 
Ill addition to PD&D department, the other 
. departments active& imolved ill the design process 
include 
\k I R) 30 
9 ýýCIICA ancl, Ilarkcimg ; D2/D3 
5 
10 ýIunning and Control D21D3 5 
IIj Purchusing and Inventon, 1)2,, '1)3 5 
12 Af ..... facturing (CAR-) D2/D3 5 
13 Finance and Accounting D21D3 5 
14 Human Resource Management (Personnel) D21D3 5 
15 XXX (not applicable/non of tile above) DI D4 3 
Data transfer bctýseen tile PD&D (1cpartment and the 
departments actiN elý invok ed ill the design process is 
I l(M 14 
16 W/D3 3 
/7 Formal neeti . ng 1)2,1)3 3 
18 E-mail D2, D3 3 
19 Local area network (compaiýv ii? form aionsývslenl) D21D3 5 
ý'he fabric demign is obtahmi from 5 
20 02 03 5 
- 21 F1 lie ( ustomer Di 3 
22 JFabric suppliers 04 3 
23 he design agent D-) 3 
arment %nevi 'ications are 1 5 
2? 4 bialined from cwionwi DI 3 
25 ýetermined in-house (including From mother company) D2 3 
26 IM 5 
--27 -- -ýbtained from the design agent D-1 3 
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PRODUCT DESIGN AND DEVELOPMENT 
CODE STATEMENT Tick Strategy Score Best 
Score_ 
Garment patterns (graded) are WHO 5 
28 upplied by the customer D1 3 
29 Pevcloped in-house manually Dl/D2/D3 3 
30 : )roduced in-house using a CAD system DI /D2/D3 3 
31 groduced in-house using a CADICAM system Dl/D2/D3 3 
32 ; upplied by the design agent D4 3 
Fabric design is carried out using 11OW 5 
33 a manual system (hand skctch) D2/D3 3 
34 a CAD system D2/D3 3 
35 specialisedfabric design software D21D3 5 
36 XXX (None of the above, Not applicable, Don't know) DI/D4 3 
The garment design process involves the extensive use 
of 
HOW 24 
37 Forecasting data D21D3 3 
38 Point ofsale data D21D3 5 
39 End of season sales data D21D3 3 
40 Specialised apparel design systems (CAD, Electronic 
sketching systems, template programmes) 
D21D3 5 
41 Simulation systems D21D3 5 
42 vast design D21D3 3 
43 XXX (None of the above) D2/D3 3 
Aspects of garment serviceability which are most 
emphasized upon during the design process include 
HOW 2T- 
44 omfort D21D3 3 
45 Durability D2/D3 3 
46 Functional usc D2/D3 3 
47 Creativityllnnovation D21D3 3 
48 Uniqueness D21D3 5 
49 Twist D21D3 5 
50 Shrinkage D21D3 5 
51 XXX (Don't know) D2/D3 3 
Cost estimates for the garment are worked out HOW 16 
52 based on past experience DlID21DJ 3 
53 using ecialised software Dl1D21D3 5 
54 based on customer exp tations Dl1D21D3 5 
-55 based on competitor prices DlID21DJ 3 
136 
Chapter 5 Manufacturing Strategy Audit Tool Design and Development 
PRODUCT DESIGN AND DEVELOPM ENT 
CODE STATEMENT Tick Strategy Score Best 
Score 
In making garment choices manufactured by the 
company, end users mostly focus on 
HOW 55 
56 Styling D11D3 5 
57 Fit DI/D3 5 
58 Fabrics Dl/D3 5 
60 Price Dl/D3 5 
61 Brand name Dl/D3 5 
62 Product resentation D11D3 5 
63 Creativity in design D11D3 .5 
64 Uniqueness of design D11D3 5 
65 Durability DI/D3 5 
66 Stability Dl/D3 5 
67 Aesthetics DI/D3 5 
68 XXX (Don't know) D2/D3 3 
The lead time for agreeing upon a fabric design with 
the customer is 
WHEN 5 
69 Vess than one week D21D3 5 
70 )etween one to two weeks D2/D3 3 
71 )etween two to three weeks D2/D3 3 
72 -nore than four weeks D2/D3 3 
The average lead time for the design of a new product 
is (from sample request to confirmed customer order) 
WHEN 5 
73 less thanfive days D21D3 5 
74 between five and ten days D21D3 3 
75 : )etween ten and fifteen days D2/D3 3 
76 Detween fifteen and twenty days D2/D3 3 
77 more than twenty days D2/D3 3 
Desig of a product line involves WHAT 19 
78 adding differentiationfeatures to past designs D21D3 5 
79 designing completely different products D21D3 5 
80 preparing cost estimates (quotations)for manufacturing 
Whe product 
D21D3 3 
81 generating the product specifications D21D3 3 
82 producing the gradedpatterns D21D3 3 
Product design is evaluated against market place 
requirements through the use of 
WHAT 16 
83 Market Surveys D21D3 5 
84 Product sales rate data D21D3 3 
85 POS datalEPOS data D21DJ 
86 lFashionfirade shows D21D3 3 
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PRODUCT DESIGN AND DEVELOPMENT 
CODE STATEMENT Tick Strategy Score Best 
Score 
The differentiation features of the product vis a vis 
those proposed by competitors are in terms of 
WHAT 28 
87 the brand D2/D3 5 
88 the price 132/133. 3 
89 the uality D21D3 5 
90 productfit D21D3 5 
91 the styling D21D3 5 
92 the service quality D21D3 5 
93 XXX (Don't know) D2/D3 3 
The present strategy for PD&D is adopted because WHY 5 
94 it has paid off over the past DI/D2/D3/D4 3 
95 of cost constraints for investment in more appropriate 
: echnology 
DI/D2/D3/D4 3 
96 )f unavailability of skilled designers DI/D2/D3/D4 3 
97 Df unavailabity of skilled labour for running CAD/CAM 
; ystems 
DI/D2/D3/D4 3 
98 of the policies of the mother company DI/D2/D3/D4 3 1 
99 it is most competitive DlID21D31D4 
15 
F 10-0 Don't know Dl/D4 13 
Table 5.4 Questionnaire for Product Design and Development function 
The questionnaires for the various functional activities provide all the possibilities in 
terms of practices in the garment making industry. Companies willing to undertake 
strategy assessment were asked to fill in the questionnaire, a detailed analysis of these 
indicated the current functional strategies of the company. In order to have sensible 
results from the auditing exercise, it was vital that companies justify and provide 
evidence, wherever applicable, for the statements that were selected. 
Given the large number of statements (there were about 100 statements per functional 
area) and the range of possibilities in terms of functional strategies, the analysis of the 
completed questionnaires was found to be a cumbersome and tedious exercise. Also, 
manually, it was difficult to benchmark manufacturing practices and make multiple 
company cross sectional analysis. The above limitations were overcome by 
developing and using a software tool, which was designed and developed for the 
purpose of conducting the manufacturing strategy auditing and analysis exercise. 
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5.3 Manufacturing Strategy Audit Tool 
In order to allow companies to make a self-assessment of their current practice and to 
benchmark current practice with the better practices in the industry, a manufacturing 
strategy audit tool was developed as a software programme. The objectives of the tool 
were as follows: 
1. Provide an interface for manufacturing companies to fill in the audit 
questionnaires. The interface should equally provide access to the IDEFO 
manufacturing system model for viewing details of activities and sub-activities 
and the information associated to the activities. 
2. Store all information with regards to company details and previous functional 
audits 
3. Produce reports in terms of current practice for each of the functional areas 
4. Produce comparative charts for companies to view their current status and show 
better practices within the industry 
5. Produce a statistical summary for the functional strategies of all the companies put 
together to enable sector-wise manufacturing strategy analysis. 
The flowchart of the software developed using Microsoft Access and Visual Basic is 
shown in figure 5.2. While Visual Basic was used to develop the interface for the 
user, Microsoft Access was used to create databases to store and manage all the 
information that was input into the system. 
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Figure 5.2 Manufacturing Strategy Audit Tool Architecture 
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5.4 The Software 
The sol'marc \\as designed with a view to provide a simple mechanism I'm- collipmlics 
to make a self-assessment of their current practice and to help them investigate the 
possibilities for change. The programme, written in Visual Basic and Lising the 
SIRICtured Query Language (SQL), is self-executable such that it can be installed on 
any personal computer with the LISLIal Microsoft 011-icc application SOIIWal-C (VISLIal 
Basic, Microsoft Access, Microsoft Fxcel). However I'Or accessing the IDFVO I 
manufacturing systcm modcl, oile needs to install the Vislo Prol'essional sol'mare. 
Once installed the programme creates the reqUired LISel- llltC[-t', ICe alld the ClatahaSC 
management files. 
5.4.1 User Interface 
The user II1tCI_fLICC IS tile Set 01' MeMis (created using Visual Basic) that are available 
for accessing the various options on tile audit softxvarc. The main menu shomi in 
1-1 Ure 5.3) allows access to the form for entering company details (figure 5.4), for 91 
conducting I'LUICtiOrIal audits (figure 5.5) and for viewing the best strategies and sector 
statistics for each ofthc functional areas. 
X1 
Figure 5.33 Main Menus tor Audit'Fool 
1,41 
)Vorkin(g, Together 
NIanufacturing Strategy Audit Tool 
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i%. Company Details 
Company Details 
lCompany ID I 
- - 
Dt F-ýýtý'-j 21/12/2002 
lCompany Name r-t ar Knitweat 
- Directot F 1.11 I. ujoo (Contact Person) 
ddressl La Clemence 
ddies%2 Riviere du Rempait 
ddiesi; 3 
Tel. Numberl 
Fax Number 
Mauritius 
4124343 
1 4124345 
Tel. Numbe12F124344 
E ad F- -I b. taLJjOO(2-)YahO0. COM 
Update Delete Cancel 
Figure 5.4 Company Details Form 
wi. selection 
Manufacturing systent 
Audit Tool 
For F- I ý, o. ý;: - 
CMT 
Planing And Control 
_j 
Finance And Accounting 
Purchasing And Inventory 
Human Resource Management 
Marketing 
Product Design 
Back close plint 
Figure 5.5 Functional Audit Menus 
["L, TFDLS I- f; II, IILI týl 
19/12/2,002 Cut Make and Ttim 
2 19/12/4'002 Finance and Accounting 
3 19/12/2002 Human Resoutce And Management 
5 19/12/2002 Planning and Contiol 
7 19/12/2002 Puichasina and Invenkoiv 
Display AN Past Strategies 
Search 
Xi 
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The Functional Audit menus allow access to the audit forms and to the IDFFO 
manufacturing system model. A typical audit torm for the Product Design and 
Development function is shown in figure 5.6. The forms for the other I'LlIlCtIO11S haVC a 
similar design such that only one set of statements is visible at any one time. This 
prevents respondents frorn being biased by answers to previous qUestions, while 
filling in the questionnaire. 
Also, a hyperlink connects each of the functional areas to tile corresponding IDFFO 
diagram that can be viewed for reference purposes (see chapter 4 for details oil tile 
IDEFO diagrams and the information accessible through tile manufacturing system 
model). 
Product Design And Development 
slaienw-013 Stalemer)(14 5T Statement% I Statement 17 St tementla 
Statement7 StaterneW StaterrenO -rAl I Statementl 2 
Statementl StatemerA2 StatemenO SWemennl Statemenlýý Staterr 
The strategy for 1)1'04111c( fle,,; ipk and development is, 
to obtain the design from the customer W 
to produce the designs using in-house expertise only (including 
experis from mother company, it applicable) 
to work out the design as a joint effort between the customer and W, 
the PD&D deportment 
tu subcontract the design activity to a design agent F 
8 ack Výe oo All Q ueshom S ave 
Figure 5.6 Product Design and Development Audit Form 
Once the auditing exercise is complete the respondent can view the report f'()r the 
current strategy and compare it with the reference set of data for 'Best Practice' 
within the garment making industry. 
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Also, the programme allows for making a sector wise analysis in terms of current 
practice for policy decisions to be taken at the level of the garment making industr\,. 
The IIICIILIS lor conducting statistical analysis are shown in lIgLII-C 5.7. 
Xi 
Stralegies 
......... . 
Product Design 
11 PE)DQ1 1A08 
12 PCJOQ12401 I 
12 PDDQ12A03 
ill PDDQ12A04 
13 PDDQ1 3A03 
14 PDDQ14AO5 1 
15 PDDQ15AO' 2 
15 PDDQ1W3 
16 PDDQ16AO1 
16 PL) DO 1 GA02 
16 PDDQ1GA04 
16 PDDQ16A05 
17 PDDO 1 7A02 
17 PDDQ17A03 
17 PDD01 7AO5 
Product Design 18 PDDQ18AD6 I 
Reýet pfint Repoft Exa 
Figure 5.7 Menus for Statistical Analysis 
5.4.2 Database Management 
The inforniation associated with tile auditing exercise is stored and managed through 
a set of databases that were created in Microsoft Access. The Company and Answers 
tables (figure 5.8) can be considered as the prinlary databases as these were used to 
store cornpany details and functional audit data respectively, that was input into tile 
systern by the respondents. The remaining tables were used as secondary databascs f'or 
storing information with regards to best practices for specific companies and Nvithin 
tile industry, past data for cornpanies and statistical results based oil illforlilatioll 
cornpiled for all the conipailles that have used the software flor auditing purposes. 
Note that the database is not accessible till-OUgh tile IllanUfaCturIng SyStCnl auditing 
software. It is only used as a back up filing systern froin which the data is extracted in 
various Ibri-nats for producing the desired reports (Functional Audit, Bcst 
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Practices/Benchmarking, Garmcnt Sector Statistics). Figure 5.8 shows the tables that 
NN-cre created in Microsoft Access. The Answers table is linked to the Compally and 
Department (Functional Area) tables and was used to store all the statements that were 
selected by the respondents during the auditing exercise. The Company table was used 
to store the protile information about the various companies using the software. The 
Dcpartment table is used to codify the functional areas, which is used In all the other 
tables. The Best Answer table is a compilation of the better practices from within the 
industry and is used for berichmarking purposes. The Percentage and Total Question 
tables are used to compile the total number oftinics specific answers \ýcrc selected in 
order to produce the statistical reports with regards to the practice xmthin the industry. 
The Past Answers table is used to store a backup 01' all the information withill the 
database. This is useful in the event that companics update their responses following 
implementation ot'specific strategies. 
- ------------- Microsoft Access 
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Figure 5.8 Database structure 
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5.5 Using the Audit Tool 
Use of the software for functional strategy assessment simply involves selecting the 
function to be audited and selecting statements that most closely fit the company's 
current practice. It is vital to input the company profile before conducting any audit, 
as these are stored in the database for enabling a sector wise analysis. Note that the 
functional strategy and the scores associated to each statement are not 
visible/accessible to the user in order to limit biased responses. Once an audit is 
complete, the software can be used to generate reports with regards to the functional 
area selected indicating the company's strategy and areas of average and better 
practices. The best practice data for the industry is in fact compiled in a separate 
database against which companies can benchmark the current practice in terms of any 
of the functional areas. Moreover, the audit tool can be used to view details relevant to 
each of the functions in terms of input, output, control and mechanisms through the 
garment manufacturing system model which is equally accessible through the audit 
software. 
A sine qua none condition for a garment manufacturing company to stay in business 
over the short to long run, was to excel in any one or a combination of the functional 
areas: excellence in all being equivalent to world-class manufacturing. The next 
chapter illustrates the results obtained following the use of the software in a number 
of garment making companies in Mauritius. 
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Chapter 6 
Manufacturing Strategy Auditing: Case Studies 
6.1 Introduction 
The garment manufacturing system model and the manufacturing strategy audit 
questionnaire have been developed to represent the architecture of typical garment 
making companies and the manufacturing practices within the companies, 
respectively. During the data collection and compilation process, it was ensured that 
all possibilities in terms of in-house activities and the required hardware and software 
used for meeting the requirements of low cost, quick response and high value added 
strategies were exploited. The manufacturing audit tool was structured to help 
garment making companies make a self assessment of their current manufacturing 
practice and benchmark it against better practices from within the industry in order to 
embark upon implementation programmes for achieving enhanced product 
competitiveness. 
In the first instance, the survey method was used to assess the strategy adopted by the 
seventeen companies that constituted the sample for the research. The survey was 
supplemented with a series of interviews of company executives to ensure accuracy of 
the collected information. Moreover, during the analysis of responses, it was observed 
that the survey method had some inherent limitations for generating conclusive 
results. The case study method recommended by Yin (1994) was eventually used to 
overcome the limitations and to test the use of the audit tool for manufacturing 
strategy assessment and formulation. 
Three case study companies were selected for the audit. The selection of companies 
from the sample was based on the interest shown by the companies and on other 
factors such as size of company, garments manufactured and, above all, the claimed 
manufacturing strategy prior to the auditing exercise: the objective being to analyse 
the extent to which the companies were meeting the requirements of the claimed 
strategy and to advise the companies in the light of the results generated by the audit 
tool. In order to ensure that the tool was used in the most effective manner to generate 
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sensible results, a methodology for its utilisation was developed and tested in the case 
study companies. The case studies provide a better insight of the auditing system and 
allowed for participatory action research to be undertaken within the selected 
companies. 
6.2 Manufacturing Strategy Auditing 
Following the development of the manufacturing strategy audit tool, it was vital to 
test the effectiveness of using the tool in manufacturing companies. Two methods 
were used for carrying out the tests; firstly through use of the survey method and, 
secondly, by the use of the tool in case study companies. The two approaches were 
complementary because the use of a survey allowed a number of companies to be 
contacted but without great details whilst the case study approach allowed the detailed 
investigation of a few companies. The former method involved little interaction 
between the author and the companies and mainly consisted of collecting the data by 
leaving the audit tool for filling in the companies. The collected data was then 
analysed and recommendations made to the companies based on the output generated 
by the audit tool. The latter method on the other hand involved very close interaction 
between the personnel filling in the questionnaires and the author to ensure 
consistency and accuracy of responses. 
Though both methods seemed appropriate for the auditing exercise, it was found that 
in this case, the survey method had many limitations because of the subjectivity in the 
interpretation of information by the respondents and difficulties associated with 
confirming the accuracy of the responses. Also, the survey method provides few 
possibilities for investigating the HOW and the WHY of current manufacturing 
practice. The use of case studies was invaluable in giving the depth of knowledge 
necessary to complete the research. 
6.2.1 Survey Method 
The manufacturing strategy audit tool is self-contained such that any garment making 
company can use it for the purpose of strategy formulation and analysis. However, 
given that the concept was new to most of the companies, on the site presentations 
were organised to demonstrate the appropriateness of the exercise and the scope of the 
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auditing tool. Following the presentation, a copy of the software was left within the 
company for staff responsible for each of the main functional activities, to fill in the 
relevant sections. During the analysis of the responses from the various companies it 
was observed that there were major contradictions between the responses. For 
instance, the lead-time for obtaining fabrics was three weeks (response from 
Purchasing Department) while the order to delivery lead-time was again three weeks 
(response from CMT Department). It was also observed that many of the statements 
were either misunderstood; hence, the response was misleading, or the personnel 
selecting the statements from the audit tool had the tendency to tick the best practice 
instead of the actual practice within the enterprise in order not to expose the 
weaknesses of the department concerned or to pretend that the company had the better 
practices in place. Also, the auditing was equated to a simple questionnaire filling 
exercise for academic purposes and little attention was paid to the accuracy of 
responses. In a number of cases, only one person, usually the personnel manager or a 
representative from the personnel department, was requested to fill in the whole 
questionnaire. These were the main shortcomings of the pilot auditing exercise, the 
results of which were of little use for analytical purposes and for drawing sensible 
conclusions. 
In order to ensure collection of factual information, the respondents were contacted 
again to review their responses wherever applicable. However, as this was a survey of 
manufacturing practice, the respondents had no obligation for providing supporting 
evidence. In spite of the limitation of the method, following the survey, an audit report 
was submitted to each company to illustrate the findings of the audit and to indicate 
possibilities for implementing alternative strategies. A summary of the audit results 
for the complete sample of companies is presented in the next chapter where the 
implications for the industry are discussed. 
The limitations associated with the survey method were lengthily discussed with the 
executives of two companies (Firemount and Job Textiles) and it was agreed that the 
use of a structured methodology could overcome the subjectivity and other limitations 
associated with the completion of the questionnaires. It was equally argued that such a 
methodology should necessarily involve the participation of focus groups from the 
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company in order to generate conclusive results. This prompted the use of the case 
study method for conducting the audit. 
6.2.2 Case Study Method 
A case study is an empirical inquiry that investigates a contemporary phenomenon 
within its real life context, especially when the boundaries between phenomenon and 
context are not clearly evident and in which multiple sources of evidence is used (Yin, 
1994). This definition was found to ideally fit the context of the research in terms of 
testing of the manufacturing strategy audit tool within a company. While the audit 
tool provides answers to questions associated with the manufacturing practices within 
the garment making companies (in terms of What, Why, When, How and Why among 
others), case studies are used to confirm the Why and How aspects of the responses 
and to provide explanatory dimensions to the research. Also, given that the practice in 
each company is likely to be different, the case study method provides the mechanism 
for conducting in-house inquiries and ensuring that the recommendations for change 
are tailored in the light of the findings together with the outcome of the audit. The 
methodology developed for conducting the case studies for manufacturing strategy 
assessment and selection was designed to ensure minimum external interference (from 
the author) such that in the long run the auditing exercise becomes part and parcel of 
the common in-house activities of the companies. 
The designed methodology is largely adapted from that proposed by Yin (1994) for 
data and evidence collection while conducting case studies. It involved the following 
stages: 
1. Once the approval of the chief executive of the company was obtained for 
conducting the audit, the first stage involved the organisation of a case study 
seminar to present the objectives of the audit and the software to representatives 
from each of the functional areas from within the company. It is these personnel 
that would be assigned the responsibility for filling in the questionnaire and for 
producing evidence for the responses that are selected from the audit tool. It is 
vital to have the seminar chaired by the chief executive or his/her representative in 
order to stress the importance of the exercise and to have the full collaboration and 
commitment from all parties concerned. The seminar should equally be used for 
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attending queries from the participants and to emphasise the need for having 
accurate responses with supporting evidence wherever applicable. 
2. Following the first meeting with the personnel, each staff is given one working 
week to fill in the questionnaires and collect as much information as appropriate to 
provide evidence for the correctness of the statements that were selected from the 
audit tool. The evidence could be in terms of documentation, archival records, 
observations or physical artefacts as applicable. This phase may require the 
support of a facilitator (for instance the author, in this case) to clear any 
misunderstanding with regards to the statements and advise on the type of 
evidence that was being sought. 
3. The third stage consists of a workshop involving the same personnel, whereby 
each representative is required to present the findings for his/her department 
(selected responses from audit tool together with evidence where applicable) in 
the presence of the chief executive or his/her representative. The main purpose of 
the workshop is to share information and ensure that there is consistency in terms 
of responses from the various departments. Any inconsistency/inaccuracy should 
be cleared at this level such that the responses selected in the audit tool are 
unanimously accepted as being an exact replica of current practice within the 
organisation. 
4. The last stage involves presenting an analysis of the manufacturing strategy audit 
exercise (case study report) to the management of the company in the presence of 
the participants. In addition to the strengths and weaknesses of the current 
practices within the organisation, the possibilities in terms of alternative practices 
(benchmarks) and strategies, for achieving enhanced product competitiveness, are 
presented. This session is an ideal forum for the company executives to ponder 
over the medium to long-term strategies of the company and over the actions that 
should be initiated to embark upon alternative strategies for gaining competitive 
advantages. 
A summary of the methodology is shown in figure 6.1 
The main advantage of the above methodology is that it involves case study 
investigators from in-house personnel, usually those responsible for specific 
functional areas who are fully conversant with the system and to whom the study, its 
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results and strategies for change, are of immediate concern. Also, there are no 
concerns for confidentiality of information and the working sessions equally allows 
the participants to brainstorm on issues that need attention for bringing in 
improvements in the day to day operations of the company. 
Start 
Select participants to 
the Audit Exercise 
Present Objectives 
and Demonstrate 
Audit Software 
(Working Session 1) 
Participants conduct Yes Functional Audits I 
Participants present 
Audit Results 
(Working Session 2) 
Effectiveness 
Analysis of Results 
Presentation, 
Benchmarking and 
Alterntive Strategy 
Selection 
(Working Session 3) 
I Implement 
nplement Yes Alternative Change Practice/Strategy 
I> 
I No 
No 
C, 
I 
Figure 6.1 Methodology for conducting functional audits 
In a quest to address the strategy issue on a regular basis, the methodology can be 
used as and when required either to review the progress made since the previous 
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auditing exercise or to assess the effects of implementing change on the 
competitiveness of the garments that are manufactured by the company. 
6.3 Case Study Companies 
The new methodology for conducting the audit exercise was presented to the chief 
executives of all the companies from the sample who agreed that the case study 
method, if used together with the audit tool, can be a useful means for deciding upon 
strategic issues. Once started, it was feasible to conduct the audit within a period of 
three weeks. Each working session was expected to last for at least half a day. 
However, in spite of the willingness of the company executives, the scheduling of the 
working sessions with all the participants concerned together with the chief executive 
or his/her representative was not straightforward as the personnel, most of the time, 
were taken up with their day-to-day work. 
In a number of cases, the first working session, after being scheduled, had to be called 
off at the last minute because of unavailability of some of the personnel or the chief 
executive. It soon became apparent that it was not feasible to conduct an audit in each 
of the survey companies and an alternative approach had to be found. 
This prompted the selection of an exemplar of companies from the sample for each 
type of strategy, namely high value added, low cost and quick response, for 
conducting the case studies. Secondary issues considered in the selection of 
companies were the types of products manufactured and the variation in the size of 
the companies. Table 6.1 shows the list of companies and details of the main products 
manufactured, the number of employees and the claimed manufacturing strategy by 
the company (obtained from the initial survey of the companies). The companies that 
were selected and which agreed to participate in the audit exercise were Tee Sun as an 
exemplar of high value added strategy, Firemount Textiles as a low cost strategy and 
Job Textiles as a quick response strategy company. These three companies equally 
cover the three main types of products exported by the garment sector in Mauritius 
namely, T-shirts, trousers and shirts. 
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No. Company Name Main 
Product Manufactured 
No. of 
employees 
Claimed Strategy 
I Star Knitwear Ltd T shirts/Polo shirts 1300 High value added 
2 Tee Sun Ltd T shirts/Polo shirts 1200 High value added 
3 Sinotex (Mtius) Ltd Trousers, skirts, dresses 1340 High value added 
4 Leisure Garments Ltd Shirts, Denim wear 1950 Low cost 
5 Firemount Textiles Ltd Trousers/Denim wear 800 Low cost 
6 Kentex Garments Ltd T shirts/Polo shirts 760 Low cost 
7 World Knits T shirts/Polo shirts 700 Low cost 
8 Hong Kong Garments Ltd T shirts/Polo shirts 500 Low cost 
9 Overseas Garment Ltd Shirts, blouses, dresses 400 Low cost 
10 Richfield Textiles Co. Ltd T shirts/Polo shirts 390 Low cost 
II Avant Ltd Kids wear, T shirts 350 Low cost 
12 Nigma Gloves Ltd T shirts, jogging suits 250 Low cost 
13 Manupan Ltd Shirts, Trousers, Jackets 200 Low cost 
14 RS Fashion Ltd Denim wear 175 Low cost 
15 Job Textiles Ltd Shirts, Blouses 250 Quick response 
16 Noblesse Co. Ltd Shirts, blouses, underwear 225 Quick response 
17 
1 
L'Inattendue Ltd T shirts/dresses/kids wear 200 Quick response 
Table 6.1 Companies surveyed by product type and size 
Note that in addition to testing the effectiveness of the audit tool, the case studies have 
equally been used to verify the extent to which the companies were meeting the 
requirements of the developing manufacturing strategy. The complete audit report, as 
generated by the audit tool, for each of the case study companies is given in appendix 
F. 
6.3.1 Case Study 1: Exemplar of Low Cost Strategy 
The first case study was conducted at Firemount Textiles Ltd. The company claimed 
to use the low cost manufacturing strategy to gain competitive advantage and win 
orders in the market. Eleven out of the seventeen companies claimed to be using a 
similar strategy. The company was set up in 1989 with 300 employees as part of a 
delocalisation strategy to shift manufacturing operations from the UK to Mauritius in 
order to take advantage of the lower labour cost and the host of incentives provided by 
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the Mauritian government to attract foreign direct investment in the garment sector. 
The company has expanded its operations since then and now occupies a space of 
about 20 000 square feet in the industrial estate building at Goodlands, employs 800 
people, and specialises in the manufacture of denim wear for the ladies market. The 
main product includes ladies trousers (85%), shorts (10%), jackets and skirts (5%) 
with growing demand for the trousers. The average production capacity is 15 000 
garments per day. Most of the garments are exported to the UK, Ireland and Germany 
for which, Mauritius enjoys both duty and quota free access. The annual turnover of 
the company for the year 2001 was E8.2 Million. 
The following sections illustrate the results of the auditing exercise as presented 
during the second working session of the case study, by the personnel responsible for 
each activity within the company. It was ensured that the respondents provided 
appropriate evidence during the presentations for the statements that were selected 
from the audit tool and these being agreed by all participants present as being factual 
information. The author acted as the facilitator both for the identification and 
collection of the evidence and for the presentation sessions. An analysis of the results 
and recommendations for the company are presented in section 6.6. 
u Marketing 
The marketing strategy of the company has mainly been to use the facilities offered 
by local and overseas sales agents' for presenting the products to potential buyers. 
The company deals with three sales agents for the purpose; one is based in Mauritius 
and two in the UK. Note that while dealing with sales agents, the company does not 
have any contact with the eventual buyer and the products are sold to the sales agent. 
A sales agent mainly consists of a team of marketing and merchandising personnel involved in 
conducting market and product research and acts as a bridge between garment manufacturing 
companies and buyers. Sales agents, also referred as contract manufacturers, work in collaboration 
with the manufacturing companies to design the garments, which is marketed to a network of buyers. 
Once an order is confirmed, the sales agent subcontracts it to the manufacturing company. A typical 
sales agent is the US based MAST Industries Inc. (see www. mast. com) which has sales offices in 17 
countries, including in Mauritius and a network ofgarment manufacturing companies in 37 countries 
around the world. 
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However, the company regularly participates in international fashion/trade shows and 
advertising/promotion campaigns for marketing its products directly to wholesalers 
and retailers. Participation in these activities equally allows the company to undertake 
market surveys to identify the requirements of customers. About 4% of the annual 
turnover was spent on the marketing function over the year 2001 for the purpose with 
a view to enhance direct contacts with the potential buyers and decrease the reliance 
of the company on sales agents. Over the same year, 20% of the manufactured 
garments were sold directly to wholesalers with the remainder sold through the sales 
agents. Note that the price offered by sales agents is usually 5 to 8% less than that 
offered by wholesalers. The market category serviced by the company is the lower 
end, which includes department stores and retail chains. 
The chief executive of the company is responsible for the marketing function, which 
equally involves a merchandiser who works in close collaboration with the product 
design department for the development of the collection plan. Marketing is usually 
carried out using designs that have been manufactured in the past and those with 
added differentiation features in terms of style, fabric and finish (dyeing and 
washing). The company has a range of sample garments (collection plan) that are used 
for the purpose. The lead-time for marketing of the products (start of process to 
confirmed order from the customer) varies between three to six months. This includes 
the time for preparing and agreeing upon the specifications of new samples in line 
with the requirements of the customer. Given that the average daily production 
capacity is 15 000 pieces, the preferred order size is in terms of tens of thousands of 
pieces and one of the objectives of the marketing function is to have as large an order 
size as possible, which enables the company to achieve higher labour productivity and 
manufacturing efficiency. 
0 Product Design and Development 
The company mostly relies on its customers (including sales agents) to provide the 
design of the fabric and the garment to be manufactured. The fabric is purchased 
either from local or overseas suppliers. The design engineer and the merchandiser are 
involved in making sure that the requirements of the customer can be met in terms of 
the quantity, quality, style and the finish using the facilities available in the company. 
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This process equally involves the contribution of personnel from the planning, 
manufacturing, finance and human resource management departments through formal 
meetings, whereby the feasibility for meeting the requirements of the design is 
discussed and agreed upon. Once the design requirements are defined, a sample 
garment is manufactured and presented to the customer together with details of the 
costing which is worked out by the merchandiser and approved by the director. The 
working out of the costing is based on past experience, customer expectations and on 
prices offered by competitor companies in the market. Any modification to the design 
is effected at this stage until the approval of the customer is obtained. Software like 
Adobe Imaging suite (Photoshop) and Corel Graphics suite are used together with 
hand sketches (Chalk display) for presenting possibilities in terms of the fabric design 
and finished product appearance. 
The design process takes between two to four weeks and mainly involves adding 
differentiation features (fabric appearance and styling) to past designs and working 
out the cost estimates until a confirmed order is secured from the customer. The 
customer order is accompanied by the specifications for the fabric and the garment. 
While working with sales agents however, the agent proposes the initial design and 
the process mainly involves working out the feasibility for production and agreeing 
upon cost estimates. In many cases, sales agents provide the graded patterns for 
manufacturing. Otherwise these are created manually using in-house resources. 
u Planning and Control 
It is common practice for the company to have confirmed orders for up to six months 
ahead. Also, every effort is made to secure orders at least three months in advance to 
facilitate the planning process, which is carried out manually by the production 
manager. Planning involves producing material requirement plans, issuing purchase 
orders, scheduling manufacturing activities, conducting line balancing, and preparing 
procedures for the shop floor quality control activities based on the specifications 
provided by the customer. All the above activities are conducted manually with 
considerable reliance on past experience and data. Supporting documents from the 
planning department include material requirement forms, purchase requisition orders, 
cut order plan, cutting instructions, sewing instructions and schedules, quality control 
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instructions and record sheets among others. The planning activity Is usually 
conductcd in collaboration with purchasing and the manufacturing departments and 
the information is shared xvith the marketing department. Figure 6.2 illustratcs the 
mam activities and the tinle span involved for an average order requiring three weeks 
ofmanul'acturing operations. The shaded regions indicate the mininium time. 
Activity Time Frame (weeks) 
_ 
Marketing 12 
Sampling 2 
Purchasing 33 
Manufacturing 3 
Delivery F- 4 
FigUre 6.2 Minimum and maximum lime frame for mqjor activities 
It usually takcS LIP to three weeks for acquiring fabrics and trims from local SLIPPIICI'S. 
I lowever. when imported the lead time is almost dOLible. The most common practice 
III flic company IS to aCClUire the fabrics and trinis in bulk for one order at least two 
weeks before production starts (in many cases the Iabrics were seen to he stored I'm 
abOLIt f'OLII- weeks). The master production schedule (schedule for manufacturing 
operations) for the factory covers a period of four weeks. 'riie planning department is 
equally involved in maintaining standards for all operations in the shop I'loor. Time 
standards I'or scmng operations are set Lip based oil past experience and the company 
emPloys a team ofk\ork-study officers to ensure that the correct methods are Used and 
time standards are ilict. Method and time studics are normally conducted only tit the 
start of a new manulacturing order. Quality control during the maIlLlfLICtLll'IlIg PrOCCSS 
is mainly ensured by the forenicii and on line SLIpervisors. Moreover all assembled 
garments are thoroughly inspected by quality controllers before packing for shipment. 
On average the aniount ofrework is between 6 to 8% per order and these are fed back 
into the production lines. The amount ol'del'ects/scrap is about 2% per order. 
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Li Purchasing and Inventory 
The purchasing strategy for fabrics and trims is to compare quotations both from local 
and overseas suppliers and select suppliers providing the materials at the most 
competitive price. However, the company has most of time been dealing with a 
limited number of suppliers and this has created an informal partnership relationship 
between the company and the suppliers. The company usually keeps record of the 
performance of the suppliers in terms of the price quoted, quality of supplies and the 
delivery reliability. Inspection and testing of incoming fabrics and trims are carried 
out only while purchasing with suppliers with poor track record. On average the 
fabrics and trims are stored for a period of at least two weeks before they are fed into 
the production lines. 
The company has a PC based inventory control system for keeping an up to date 
record of all materials that are available in the store. In the event that materials are out 
of stock, they are ordered as and when required from local suppliers. The ordering 
procedure is manual such that once a purchase request order form is received from the 
planning department, quotations are sought from potential suppliers and the 
purchasing officer decides on the supplier. An order is placed through the use of a 
purchase order form, which is approved by the purchasing manager. Purchase orders 
worth more than E100 require the approval of the director. The telephone and fax are 
used for communicating with both local and overseas suppliers. Once a production 
order is complete, it is shipped within one week following manufacture and hence is 
not treated as an inventory (is not entered into the inventory control system). 
13 Manufacturing 
The manufacturing strategy of the company is to attain the least cost possible 
associated with the manufacturing and other operations within the factory thus 
maintaining the cost competitiveness of the garments. In order to achieve optimum 
efficiency and productivity it is preferred to have long production runs. The company 
lays heavy emphasis on specialisation of employees for the purpose. The shop floor 
(sewing operations) is organised in a line layout with a manual rail system for the 
transfer of work in progress from one station to the other. Operator performance is 
monitored through the use of bar codes, which accompany each work piece on the 
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production line. The bar code readers fitted on the workbench of each operator are 
connected to a computerised control system shared by the production manager for 
performance monitoring and the finance section for computing employee wages. The 
average monthly salary for a sewing machine operator is E105 (computed on piece 
rate basis) while working at 45 hours per week. Employees are paid overtime rates for 
all additional working hours. 
The manufacturing operations start in accordance with the planning schedule. Note 
that the production manager equally assumes the responsibilities of the planning 
manager. Fabrics and trims (accessories like threads, buttons, zips, linings) are first 
issued to the cutting room from the store. A Computer Aided Design (CAD) system 
(Lectra system) is used to produce marker plans, which are reproduced on the marker 
sheet for cutting. Spreading of the fabric on the cutting table and the cutting operation 
(through the use of band knives) are performed manually. While the cutting operation 
is in progress, the trims and accessories are prepared. For instance, fusing is carried 
out on linings wherever applicable with flat bed presses. Following cutting, the cut 
pieces and the accessories are sorted out and placed on hangers, such that each hanger 
contains all the parts that is required on the sewing line for the assembly of the 
product. Each hanger equally carries a job ticket providing details of the operations to 
be carried out and bar codes, which are used to identify the employees that are 
involved with the assembly process. The planning department prepares the job tickets 
and bar codes. Most of the sewing machines on the assembly line are semi automatic, 
fitted with control devices to facilitate the assembly operations requiring minimum 
skills from the machine operator. The layout of the assembly line is reviewed for each 
manufacturing order and in the event of line balancing problems but as far as possible 
the operators are assigned the same operations. 
On average, the percentage of defects per order is 8%. These include defects in terms 
of fabric (2-4%), wrong transfer marks (2%), poor fusing (2%) and those attributed to 
incorrectly formed stitches (2%). Defective items are usually sent back on the shop 
floor for repair (if feasible), else these are sold at mark down prices in the local 
market. 
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u Human Resource Management 
There was considerable debate during the presentation session on the human resource 
strategy of the company. Though the personnel manager and the director claimed that 
the strategy was to maintain and develop an effective workforce, it was argued that 
the strategy was more in terms of taking advantage of cheap labour. The majority of 
participants agreed to the latter strategy. The justifications were in terms of the 
absence of motivation and training programmes for the operators and personnel at 
management level. 
I The percentage of indirect labour to direct labour is less than 6% (48 for 800 
employees). Indirect labour includes the directors, managers, supervisors, foremen, 
mechanics, clerks, storekeepers, finance officers, cleaners, helpers, transport officer, 
drivers etc ... ) while 
direct labour includes machine operators and other personnel 
(e. g. dyeing and finishing) which are directly involved in adding value and changing 
the state of the product. The annual indirect and direct labour turnover ratio is 12% 
and 5% respectively. 40% of the machine operators have been recruited on a contract 
basis from India to cope with the increasing cost and unavailability of skilled labour 
locally. 
Operator productivity is assessed using data collected through bar codes from the 
shop floor. Employees with above average performance are offered production bonus 
as a motivation measure. Also, employees are considered for promotion as and when 
vacancies arise within the company. In order to prevent absenteeism, which is of the 
order of 8% per day (on average), the company offers an attendance bonus and 
promotes personal communication between the employees and the personnel 
department for addressing issues associated with absenteeism. 
o Finance 
In general, the low cost strategy exemplar tended to limit investment on capital- 
intensive equipment. The finance strategy of the company was to limit expenses. The 
exception to this occurred in 2001 when the company invested 12% of the total sales 
earnings in the purchase of state of the art equipment for the dyeing and finishing 
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departments. Investment decisions were based on the quest to improve productivity, 
quality and promote the creation of new product lines. 
The costing structure for a typical order is given in table 6.2. The garments are most 
of the time shipped to the customers by sea. However, in certain cases for instance 
while orders are late or when the customer decides to have part of the delivery 
effected early air freight is used. The cost of airfreight is about three times that of 
surface shipment. On average, the company achieves 85-90% of on time shipment. 
Factor % Cost per order (Average range) 
Shipping 5-10 
Air freight (applicable in certain cases to less than 10% of order) 15-20 
Direct labour 20-30 
Indirect labour 10-15 
Fabrics and trims 15-20 
Miscellaneous (Rents, electricity, logistics etc ... 10-12 
Table 6.2 Costing structure for typical production orders (LC strategy) 
6.3.2 Case Study 2: Exemplar of High Value Added Strategy 
The second case study was conducted at Tee Sun Ltd, which is part of the Palmar 
group of companies and is Mauritian owned. The group is involved in the 
manufacture of a range of knitted products including sweaters, polo shirts and T- 
shirts. Tee Sun was set up in 1987 and presently has a labour force of 1 200 with a 
monthly production capacity of 500 000 garments and an annual turnover in excess of 
LIO million. Most of the garments are exported to the UK (25%), France (40%), Italy 
(10%) and to the US (10%). The company is vertically integrated (starting from raw 
yam -that it imports principally from India, the manufacturing process includes 
following: Knitting, dyeing, finishing, making up, printing, washing and embroidery) 
and is one of the few companies in Mauritius to have invested in heavy automation 
facilities for achieving enhanced productivity. 
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L3 Marketing 
The company has its own marketing department for conducting research for 
identifying new customers and channels of distribution. Marketing is mainly carried 
out through participation in international exhibitions, undertaking of promotion and 
advertising campaigns and through personal contacts with wholesalers and 
hypermarkets. About 2% of the annual turnover is spent on the marketing function'. So 
far the products are mainly exported to wholesalers who are involved in the 
distribution of the products to various retailers in the EU and the US. However, over 
the past two years, the trend has now moved to direct sale to hypermarkets. The 
competitiveness of the products is mainly in terms of the quality/cost combination and 
the company usually has production orders covering periods of up to twelve months 
of production capacity. One could also say that Mauritius continues to play a 
predominant role in the export of garments principally because of its infrastructure, 
qualified labour force and reliability. On average the lead-time for marketing is about 
three months and the company aims at marketing similar products for which it has 
developed the expertise and skills. 
The market segment served by the company includes independent and specialised 
stores (moderate price, high quality, low variety and high volume). Moreover, the 
company was equally involved in batch manufacturing, dealing smaller orders (less 
than 50 000 pieces) as and when needed. Marketing is usually carried out using 
designs that have been manufactured in the past and those with added differentiation 
features in terms of style and fabric. The marketing department works in close 
collaboration with the customers and the product design department for producing 
garment designs in line with the requirements of the market. * 
a Product Design and Development 
The design of garments is worked out as a joint effort between the customer and the 
product design department in collaboration with the merchandising personnel from 
the marketing department. The fabric and garment design are most of the time 
designed in-house, through the 'use of Lectra systems, Adobe Imaging suite 
(Photoshop) and Corel Graphics software packages, as per the requirements of the 
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customer to ensure the sales potential of the garment. The company usually has a 
collection plan, which is used for marketing purposes. 
The design process (fabric and garment design following a request from a customer) 
takes between two to three weeks and mainly involves producing a design as per the 
requirements of the customer and working out the cost estimates per garment. The 
costing is based on past experience and customer expectations. Once a production 
order is secured, the customers provide the final specifications. Graded patterns are 
produced in-house using the Lectra system. 
The design department equally comprise of a team of work-study engineers who are 
involved in setting the methods and time standards for the sewing operations. These 
standards are mainly worked out using the General Sewing Data software. Method 
and time studies are equally conducted on a regular basis during production to 
monitor any deviation from the set standards and initiate appropriate action. 
[3 Planning and Control 
It is common practice for the company to have confirmed orders for more than six 
months of production capacity. The planning of operations within the company 
(producing material requirement plans, issuing purchase orders, scheduling 
manufacturing activities) was one of the responsibilities of the 
marketing/merchandising department and was conducted through the use of a 
computerised MRP system. Given that the company has confirmed orders covering 
long periods of time, the scheduling of activities is firm and changes proposed by 
customers in terms of order size or delivery dates following confirmation of 
production order are accommodated with much difficulty. The master production 
schedule for instance, (schedule for manufacturing and other operations) covers a 
period of up to six weeks. 
The operations are planned such that fabrics, trims and accessories are received in the 
factory based on monthly work orders (up to three weeks in advance). The acquired 
material is placed in the store until required by the production department as per the 
manufacturing schedule. The production department works out the cutting and sewing 
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schedule as per the expected delivery date for the production order, which is worked 
out by the planning department. The lead-time between confirmed customer order and 
delivery is usually three months. However, customers have the tendency to book the 
production capacity for longer periods through unconfirmed production orders. The 
planning activity is usually conducted in collaboration with the purchasing and the 
production departments to ensure that the delivery date is met. 
a Purchasing and Inventory 
The company is vertically integrated and hence is involved in the purchasing of the 
trims and accessories only. The fabrics are manufactured in-house. The planning 
department controls the purchasing activity. The purchasing strategy for trims and 
accessories is to compare quotations both from local and overseas suppliers and select 
suppliers providing the materials as per the specifications at the required time. Quality 
and delivery reliability are the decisive factors in the selection of the suppliers. 
However, given that the company has been dealing with a limited number of suppliers 
over a long period of time, it has developed an informal partnership relationship with 
the reliable suppliers. Transactions are carried out with the use of EDI with suppliers, 
which have such systems. 
The purchasing department is equipped with a computerised inventory control system, 
which is used for inventory management and for sharing inventory data with the 
planning department. All material is purchased in bulk for the complete order. Sample 
tests are carried out on the incoming goods, where appropriate to ensure quality of 
products before purchase records are updated into the information system. On average 
the fabrics and trims are stored for a period of two to three weeks before they are fed 
into the production lines. Once a production order is complete, it is shipped within 
one to two weeks. All goods are bar coded in accordance with the Universal Product 
Code and the Universal Carton Code. 
a Manufacturing 
In spite of the size of the company, its manufacturing strategy is geared towards batch 
production such that a number of production orders are manufactured simultaneously. 
The factory has a product oriented layout with automated computerised over rail 
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system for material handling. Employees are trained to develop multiple skills such 
that they can switch from one operation to another as and when required. The 
production department is managed by a group of personnel comprising one production 
manager, ten assistant production managers, supervisors and foremen. The team of 
production managers is responsible to plan and control all operations on the shop floor 
(developing cutting and sewing schedules, cutting instructions, cut order plan, 
conducting line balancing, preparing procedures and instructions for the shop floor 
quality control activities among others). 
The company has a highly automated system in the cutting room. The Lectra 
CAD/CAM system is used for marker making and for the cutting operations, which 
largely provide the required flexibility for dealing with large number of different 
orders. Also, spreading is carried out using an automated spreading machine with 
fabric control devices. The only manual operation in the cutting room is the sorting of 
the cut pieces and trims, which are placed on hangers and loaded into the production 
line. A job ticket providing details of the operations to be carried out and bar codes, 
which are used to identify the employees that are involved with the assembly process 
accompanies each hanger. 
The company uses the state of the art programmable sewing machines for the 
assembly operations for three of its production lines. The remaining assembly lines 
use semi automatic sewing machines fitted with control devices to facilitate the 
assembly operations. The layout of the assembly line is reviewed for each 
manufacturing order. 
The company places high emphasis on the quality of the garment produced and 
employs a team of quality controllers who are involved in the inspection of the semi 
finished products on the assembly line. 100% inspection of the finished products is 
carried out to ensure zero defect. On average the amount of rework is about 2% per 
order and these are fed back into the production lines for repair. Once complete, 
production orders are shipped within one week. 
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u Human Resource Management 
This was the only company from the sample that agreed to the fact that the strategy 
for human resource management was to use the 'carrot and stick principle'. This is 
equivalent to the strategy of taking advantage of cheap labour. The justification was 
mainly in terms of the absence of motivation programmes for the employees with the 
exception of the provision for production and attendance related bonus. However, the 
company promotes the concept of teamwork among its employees for each production 
line. 
operator performance is monitored through the use of job tickets, which are filled in 
by the operators. The job tickets are approved by the supervisor before it is compiled 
by the finance department for the computation of wages and production related bonus. 
Employee productivity is assessed manually. 
The daily absenteeism rate is between 5 and 10% and the annual direct and indirect 
labour turnover ratio was about 8%. In order to cope with scarcity of skilled labour 
the company has recourse to foreign labour mainly from China and India. The 
percentage of foreign labour employed was 38%. Moreover, it was argued that the 
productivity of foreign labour was higher than the Mauritian counterpart. 
a Finance 
The strategy in terms of finance is to promote new investment with a view to attain 
better quality, enhanced manufacturing flexibility and the ability to introduce new 
product lines. The percentage of sales earnings invested in plant and equipment is 
about 12%. In contrast to the majority of companies in the sector, which used the 
piece rate system for computation of wages, the payment system in this company was 
the hourly wage system. It was argued that this system enables the company to 
achieve its quality targets by relieving the pressure on operators for volume 
production. The finance department has a computerised accounting system for 
computation of wages and for conducting other financial transactions. 
The company uses a combination of sea and airfreight for the delivery of the orders as 
per the agreement with the customers. On average about 70% of orders are shipped by 
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sea and the remainder are delivered by airfreight. The cost of airfreight is about three 
times that of surface shipment. The costing structure for a typical order is given in 
table 6.3. On average, the company achieves 80% of on time shipment. 
Factor % Cost per order (Average) 
Shipping 10 
Air freight (applicable in certain cases to about 30% of order) 22 
Direct labour 30 
Indirect labour 15 
Fabrics and trims 15 
Miscellaneous (Rents, electricity, logistics etc ... 8 
Table 6.3 Costing structure for typical production orders 
6.3.3 Case Study 3: Exemplar of Quick Response Strategy 
The third case study was conducted at Job Textiles Ltd, a company located at 
Goodlands, with 250 employees involved in the manufacture of shirts and blouses. 
The company is one of the three companies claiming to have in place the quick 
response strategy for meeting the changing requirements of its customers. The 
company was established in 1987 by the director, a French expatriate, and presently 
has a production capacity of 2 000 garments per day. The garments are mainly 
exported towards England, France, Belgium and Reunion Island and the annual 
turnover of the company is about E3.6 million. 
a Marketing 
The market category serviced by the company involves designer wears, that is, 
retailers in the high price, high quality, stylish design, high variety and low volume 
segment. The products are marketed by the director, who equally assumes the 
responsibility of the marketing manager, through personal contacts with wholesalers 
and sales agents in the importing countries. About 2% of the annual company 
turnover is spent on the marketing function for the organisation and participation in 
international fashion trade shows and for visiting customers. The merchandising 
officer who is responsible for the preparation of collection plans assists the director in 
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the marketing activities. As far as possible the company aims to limit the product 
range that is marketed to shirts and blouses, in order to take advantage of the higher 
labour productivity achieved while manufacturing these products. Moreover, the trend 
for the demand of similar products has been increasing over the past five years. 
Most of the market information in terms of trends in product demand and end user 
preferences for fabrics and garment design is obtained from the customers as feedback 
information for reviewing subsequent orders. The company uses the conventional 
telephone, fax and email systems for communicating with customers. The lead-time 
for marketing of products (start of process till order is secured) with existing 
customers is between three and twelve weeks. This includes the lead-time for 
designing the product until accepted by the customer, which takes about two weeks. 
The lead-time for marketing the products with new customers however is about 
twelve weeks or more. The company mostly accepts orders for batch production 
(orders of less than ten thousand of pieces) with possibilities for replenishment with or 
without changes in the design. Over the past two years the company has experienced 
considerable pressures from the market for improvement in quality and the reduction 
in lead-time, order size and price of garments. The company has since then invested in 
a number of automated systems for design and manufacturing in order to maintain its 
competitive advantage in terms of cost, quality and delivery reliability. 
L3 Product Design and Development 
The strategy for product design and development is to add differentiation features on 
existing designs in line with the requirements of the market. The company employs 
one fashion designer for the purpose. Usually the proposal for changes in fabric and 
garment design is obtained from the customers (wholesalers and sales agents) who are 
extensively involved in conducting market research. The customers use product sales 
rate data for evaluating the acceptance of specific designs and for placing 
replenishment or new orders. .I 
Moreover, the customers lead the design process by providing information in terms of 
fabrics and trims and styles for manufacturing. Fabric designs are equally obtained 
from local fabric suppliers. The in-house design office is mainly involved in verifying 
the manufacturability of the design in collaboration with the planning, purchasing and 
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the manufacturing departments and propose modifications if any, to the customers. 
Design information is shared between the departments through the local area network. 
Once the design idea is agreed upon, sample garments are produced and forwarded to 
the customers together with cost estimates for approval. Cost estimates are worked out 
manually based on past experience, customer expectations and competitor prices. The 
lead-time for the design process (agreeing upon fabric design, samples and costing) is 
approximately two weeks. Graded patterns for the garments are usually produced in- 
house using the Lectra system, which is equally used to produce the marker plan for 
cutting. In certain cases, the customers provide the graded patterns together with the 
garment specifications. 
Li Planning and Control 
The company usually has production plans for one to three months ahead and is often 
involved in the manufacture of repeat orders with or without modifications to the 
initial design depending on the sales rate of the product. Production schedules are 
produced manually by the planning department in collaboration with the 
manufacturing department and the sales department. The planning process however 
makes extensive use of the in-house management information system (MIS) software 
(TCO) for organising a large number of activities including issue of bill of materials, 
process planning, and storage and monitoring of production capacity data. The master 
production schedule covers a period of 3 weeks and purchasing is organised such that 
fabrics, trims and accessories are received in the factory one week before production 
starts. On average the lead-time between confirmed order and delivery is eight weeks. 
It is however common for the company to deliver partial orders, upon request from 
the customers, in order to achieve shorter order to delivery lead times. It takes about 
four weeks to deliver the order by ship to most of the European countries. 
In addition to scheduling of activities, the planning department is involved in the 
setting up of work standards and ensuring quality control. Work-study officers are 
employed to ensure that the correct methods are in place and time standards for the 
operations are reasonable and respected. Method and time studies are in fact regularly 
carried out during production for reviewing time standards and work methods. The 
quality control system mainly involves sample inspection of the products by quality 
170 
Chapter 6 Manufacturing Strategy Auditing: Case Studies 
controllers on the production line and 100% inspection before the finished garments 
are packed for delivery. On average the scrap rate is less than 2% of the order as any 
defective item is referred back to the production line for repair. 
o Purchasing and Inventory 
The company obtains its fabrics from the customers, from companies that are 
recommended by the customers or from local suppliers. About 40% of fabrics are 
purchased from weaving mills (e. g. from Socota and Consolidated Fabrics) locally. 
The remaining fabrics are imported from countries like the UK, France, Portugal and 
Italy in line with the recommendation of the customers. The company has a 
partnership relationship with most of its fabric suppliers such that, the suppliers advise 
the company in terms of new fabrics and market trends. Fabrics are usually purchased 
in bulk for the complete order. While purchased locally the lead-time for obtaining the 
fabrics is three weeks and if imported it takes up to six weeks to acquire the fabrics. 
An EDI system is used for conducting transactions with the suppliers in order to allow 
faster decision-making and to cut down on lead-times. The EDI allows transfer of 
required specifications data to and from the suppliers and payment for transactions to 
be effected in real time. 
Trims and accessories on the other hand are purchased in bulk for the complete order 
from local suppliers and the lead-time for the purchase is about two weeks. The 
procedure involves comparing quotations from potential suppliers and selecting those, 
which have a good track record in terms of quality and delivery reliability. The fabrics 
and trims are usually acquired one week before the scheduled date for manufacturing 
in order to conduct sample tests on the fabric and inspect the trims and accessories for 
conformance to quality requirements. Statistical quality control procedures are used 
for storing and analysing all data associated with inspection and testing. 
A computerised MRP system is used to carry out the purchasing function (generation 
of purchase requisition and order forms) and for managing in-house inventory such 
that real time data is available on all items in stock. The MRP system is shared by the 
planning department for generating the purchase requisition as and when materials are 
required, bearing in mind the lead time for acquisition and the production schedules. 
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a Manufacturing 
The manufacturing strategy of the company is to have short run production in order to 
achieve quick response in meeting the requirements of the customers. There are six 
production lines in the company arranged in a product type of layout with a manual 
overhead rail system for the transfer of materials between the workstations. Planning 
and work-study personnel are involved in setting up the layout and arranging 
operations for each manufacturing order, to ensure optimum utilisation of the 
resources and minimal work in progress. Line balancing is conducted manually based 
on past data and experience. Three supervisors, six foremen and a team of five quality 
controllers work on the shop floor to ensure that the assembly process is in line with 
schedule and quality requirements. 
The company is equipped with the Lectra system for producing marker plans using 
graded patterns that are either supplied by the customers or produced by the design 
department. Given that the design , and the cutting 
department use the same 
information system, design data are shared between the departments. Digitisers are 
used to load design data (hard copy patterns) into the software. Once the marker plan 
is ready, the fabric is spread on the cutting table using an automated spreading 
machine for cutting. The cutting operation is performed manually through the use of 
band knives. For linings however die cutting is used. Fusion wherever applicable, is 
carried out on linings with continuous pressing machines. Following cutting, the cut 
pieces and the accessories are sorted out and placed on hangers, which are loaded into 
the assembly line. The supervisors and foremen ensure that each employee is provided 
with the work instruction for the operation to be conducted. These are fixed on the 
worktable of the employees. Most of the machines on the assembly line are manual 
requiring skilful operators. The pressing operation, following assembly, is conducted 
by using of die presses. 
The machine operators are made responsible for the quality of the assembly 
operations such that each operator ensures that there is no defect associated to the 
assembly process. Any identified defective item is reshuffled into the production line 
for corrective action or is rejected from the line by the Quality controller. Bar codes 
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are used to monitor employee performance and the productivity of the each 
production line. On average, the percentage of defects/scrap per order is less than 2%. 
13 Human Resource Management 
The policy of the company in terms of human resource management is to maintain 
and develop an effective workforce with a sense of belonging to the company. At the 
management level there is a production manager, planning manager and a fashion 
designer with tertiary level qualifications. The remaining personnel responsible for 
merchandising, work-study, purchasing, maintenance, personnel management and 
supervision of operations have qualifications up to secondary level (A' Level) with 
working experience in the garment industry. 
On average the daily absenteeism rate is 8%. The annual turnover of direct labour is 
about 12% while that of indirect labour is about 3%. About 8% of the workforce 
(machine operators) consists of foreign labour mainly from China. In addition to 
training its employees, the company has policies for providing attendance and 
production related bonus and organising indoor and outdoor activities to keep the 
employees motivated towards their work. Also, the company promotes teamwork for 
which both financial and non-financial rewards are provided when achievements 
(team productivity) are above average. The operator and line productivity are assessed 
through the management information system software. A piece rate wage system is 
used for computing the wages of employees. 
u Finance 
The finance strategy of the company is to promote investment in facilities for 
enhancing manufacturing flexibility and permit achieving reduced lead times. So far 
the company exports about 50% of the orders by airfreight as per the request of 
customers and the remaining are exported by sea freight (as replenishment orders). An 
order to delivery lead-time of four weeks is thus achieved. However, the cost of 
exporting by air is about three times of that paid while using surface shipment. On 
average, the company achieves 85-90% of on time shipment. 
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The percentage of annual turnover spent on training of machine operators and 
personnel at management level is 1% and 2% respectively. The percentage of annual 
turnover spent on new equipment is less than 5%. The costing structure for a typical 
order for the company is given in table 6.4. 
Factor % Cost per order (Average) 
Shipping 10 
Direct labour 10 
Indirect labour 10 
Fabrics and trims 50 
Miscellaneous (Rents, electricity, logistics etc ... 20 
Table 6.4 Costing structure for typical production orders 
6.4 Analysis, Discussions and Recommendations 
In addition to the functional strategies, the performance indicators for the three case 
study companies were worked out in each case with the collaboration of the company 
personnel and that of the chief executive. The results of the assessment are shown in 
table 6.5. The last column in the table illustrates the benchmarks achieved by the 'best 
of the best' companies in the US. These data are mainly for companies that have 
shifted from the traditional mass production systems to batch production systems with 
quick response ability and without foregoing their achievements in quality standards. 
The data was published in 1993 by the American Apparel Manufacturers Association 
(AAMA, 1993) and were confirmed as being achieved in a number of garment 
manufacturing companies by Heinje (1997). The work of Hienje was based on a 
survey of 20 companies, which claimed to have embarked upon quick response 
manufacturing strategy in order to take advantage of time compression within the 
supply chain to compete against suppliers from the low labour cost countries. Given 
that QR strategy is a means of achieving mass custornisation (the right product for 
right customer at the right time within a volume market), Hunter (2002) argues that 
this will be the most competitive strategy for the future. 
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Results for Case Bench- 
Performance Indicator Definition Study Companies mark* 
LC HVA OR 
Average product Number of days from concept of new product until the 
development cycle time new style is released for production (minimum) 
90 90 90 25 
Sell through (%) The percentage of products sold at regular price N/A 90 50 100 
The number of garment styles manufactured divided by Design acceptance 50 45 80 90 
the total number of designs produced 
Average Order fulfilment Minimum number of days between receiving confirmed 
cycle, (days) order and shipping the goods 
90 45 90 8 
% Of on time shipment The percentage of orders shipped on time (average) 85 80 85 98 
Cost conformance Ratio of actual cost to planned cost to produce an order 1.2 1.2 1 0.8 
Ratio of number of styles accepted to number of styles Engineered Styles N/A 15 70 75 
developed 
Cycle time (days) The time required to produce a unit of product (days) 7 2.5 1.5 3 
The total amount of product that is stored (including raw Work in progress (number 
material) or that is on the production line (weeks of 10 8 2 2 
of weeks of production) 
production) 
I I 
The percentage of garments meeting quality standards Conformance to Quality 98 96 98 100 
(specifications) 
The number of units produced to the number of units % Conformance to plan 86 84 75 100 
expected to be produced per day 
The number of days from an order is released to ship 
Shipping cycle time (days) until it is released to the carrier to be delivered to the 30 35 5 3 
customer (minimum) I I 
% Of replenishment The number of units shipped as replenishment as a 
shipments percentage of total units shipped 
Nil 12 50 30 
% Of shipment direct to % Of shipment that go directly to the retail store location 
store bypassing distribution centres 
Nil 15 25 100 
Productivity Measures 
Labour productivity Added Value/Number of employees 
(E/employee) Total Output[Number of employees 
NIA NIA N/A N/A 
Value added/Fixed assets or Capital productivity (ratio) N/A N/A 7: 1 N/A Total Output/Fixed assets 
" Of products that are UPC (Universal Product Code) bar coded Nil 78 90 100 
" Of shipping cartons bar coded according to UCC (Universal Container Code) 
shipping container marking guidelines 
Nil 60 90 100 
Depth of implementation of EDI for the following activities 
" Issue purchase orders Nil Nil 100 100 
" Issue invoices Nil Nil 100 100 
" Issue advance shipment notices Nil Nil 100 100 
" Share product activity data Nil Nil 100 100 
" Confirm purchase order Nil Nil 100 100 
" Share planning schedules Nil Nil 100 100 
" Issue remittance advices Nil Nil 100 100 
1% Of incoming raw materials and manufacturing supplies bar coded Nil 17 50 100 
tI 
Table 6.5 Performance measures for case study companies 
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The following sections provide an analysis of the results generated by the audit tool 
and that of the collected information through the in-company working sessions, in an 
attempt to illustrate the strengths and weaknesses of the case study companies. The 
recommendations that followed the analysis were presented to the companies during 
the last working session and the possibilities for implementing alternative strategies 
for achieving enhanced product competitiveness in the world market were also 
discussed. 
6.4.1 Case Study 1 (Exemplar of Low Cost Strategy) 
The main strength of the company is its ability to achieve and maintain a low cost 
manufacturing strategy with minimum investment in both human and capital 
resources. Most of the decisions within the company are centred on the managing 
director and the production manager, which allows swift decision-making. The 
company achieves high labour productivity by laying heavy emphasis on the piece 
rate wage system and optimises the use of equipment by overtime work. There is little 
production automation and currently there is no shift system but the company is 
contemplating its introduction for the near future. A summary of the other strengths of 
the company whereby the score was perceived to be a 'best score' in the audit is as 
follows: 
1. The company largely satisfies the customer requirements in terms of quantity, 
quality and delivery reliability. 
2. The labour is cheap and specialised. Most of the machine operators have at least 
10 years of working experience on the same/similar operations and achieve high 
productivity. On average labour productivity was 88%. 
3. The reject rate is less that 5% (usually reworked) and scrap is less than 2% of the 
order. 
4. Orders are secured at least three months in advance, which allows the company to 
smoothly plan and schedule its operations and achieve its production targets. The 
master production schedule for instance covers at least 4 weeks of production. 
5. The company purchases its fabrics and trims from a limited number of suppliers, 
which provide quality assurance data for the goods supplied. 
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6. The performance and productivity of employees is closely monitored through the 
use of the bar code system. Any productivity problem identified within a 
production line is sorted out as soon as possible by the production manager with 
the support of the supervisors, to ensure that targets are met. 
7. The attendance and production bonus is a useful means to keep the pressure on 
employees for achieving enhanced performance. 
8. Production orders are shipped as soon as they are completed (packed). 
9. The profit margin of the company is 30% to 40% and is viewed as satisfactory by 
the director. 
10. The company has no difficulty in securing orders and as at January 200 1, the 
company already had confirmed orders until June 200 1. 
11. The company has plans to expand its facilities by investing on state of the art 
equipment to improve productivity further. 
The wide availability of production orders has been the main reason why the company 
has not reviewed its current manufacturing strategy. However, following the auditing 
exercise, while the weaknesses were being discussed, it was evident that even while 
maintaining the present strategy, the company had considerable room from 
improvement and could achieve better results in the medium to long run by taking 
appropriate decisions to overcome the shortcomings. These opportunities were based 
on statements with a score less or more (deviation from best) than the 'best score' in 
the audit. A summary of the main shortcomings identified in this way is as follows: 
1. By selling the products to sales agents the company loses at least 5% of the 
selling price per product. For instance, for a product selling at E2, free on board 
wholesale price, the loss is about E600 per day. On average, a marketing 
executive would cost the company E500 per month. 
2. Given that the managing director is directly involved in marketing the products 
and is also responsible for the day-to-day operations (e. g. finance decisions), 
there are only a limited number of international trade shows in which he can 
participate. This limits the effectiveness of the marketing exercise. Also, 
marketing when undertaken can take up to six months (from start) before a 
confirmed order is received. There is no marketing research undertaken and 
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there is little feedback from the customers on the sales rate or on customer 
preferences. Equally data was not available for the amount of products sold at 
mark down prices such that the company is not fully aware of the performance 
of its products on the market. 
3. None of the products were being sold directly to retailers or delivered to the 
retail stores. The supply chain involves sales agents, wholesalers and 
distribution centres, which largely decrease the profit margin of the company. 
4. The company is not equipped with the latest information and communication 
technologies like Internet (only two personal computers are connected to the 
Internet), local area networks and Electronic Data Interchange (EDI). This 
prevents the company from embarking upon quick response strategies. 
5. The design activities are limited to adding differentiation features to existing 
designs and working on those proposed by customers. The collection plan is 
more of a collection of items that have been produced by the company in the 
past. Also, the design office is not equipped with the appropriate human 
resources (fashion designer, qualified design engineer) and there is no research 
conducted on fabrics or on novel designs. In spite of the limited design 
activities, it can take up to four weeks to agree upon a design with the customer. 
The minimum product development cycle time on the other hand is 90 days 
(includes time for marketing of the product until it is released for production). 
6. Over the last two years, the company has been experiencing pressures from the 
market in terms of quality, lead-time and price reduction. This clearly 
demonstrates the trend in the market for higher value added products and 
smaller batch sizes. Failure to meet these requirements in the future may imply 
losing considerable market shares. 
7. Most of the activities within the company are conducted manually. These 
include production planning and scheduling, line balancing, setting time and 
methods standards, materials requirement planning, inventory management, 
maintenance planning and scheduling, and design and costing. All of these can 
be supported by a wide range of IT packages currently available on the market. 
The computerisation of these functions can considerably reduce the effort and 
time devoted to these activities and bring in step improvements in productivity. 
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8. The company can hardly accommodate repeat orders or changes in order size 
because of lack of flexibility in the planning and scheduling of activities. 
9. The company has large amount of inventory and hence capital tied up in 
inventory for large periods of time. On average there was about 10 weeks of 
inventory at any one point in time in the factory. 
10. Quality requirements are achieved through inspection of the products on the 
production line and through the 'use of 100% inspection of the garments 
following manufacture before packing is carried out. There is no statistical 
quality control system in place and it is very difficult to track common problems 
for taking corrective measures. 
11. The company employs a minimum of overheads to keep costs down. This places 
considerable pressures on the supervisors and the production manager to meet 
targets. 
12. Housekeeping is generally poor in the company in spite of the existence of the 
overhead rail material handling system. This is mainly attributed to the existence 
of large amount of work in progress and inventory. Also, the dyeing and the 
finishing departments are largely short of space to accommodate the finished 
products from the shop floor. It is quite common to have a bottleneck at these 
departments before the products are shipped. 
13. Most of the hardware in the cutting room (e. g. pattern making, fabric spreading 
and cutting, fusing, imparting transfer marks, sorting) involve manual operations 
and hence require skilful operators. Automation of these systems can 
considerably improve productivity. 
14. In spite of the fact that the company sources its fabrics and trims from a limited 
number of suppliers there is no strategic partnership relationship between the 
company and the suppliers. The company thus maintains the procedure for 
comparing quotations before purchasing though the decision is most of the time 
in favour of past suppliers with a proven tract record. 
15. It is common for the factory to hold large amounts of stock and at times to be 
out of stock as there is no scientific means (e. g. Re-order point, Kanban or Just 
in time systems) for deciding upon inventories. 
16. There are no training programmes for employees and personnel at management 
level. 
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17. The daily absenteeism rate is about 8% and the annual direct labour turnover is 
about 12%. These are mainly attributed to the absence of motivation 
programmes for retaining labour. 
18. On average less than 5% of the annual turnover is invested on plant and 
equipment and on new technology. 
The above clearly demonstrates the company's current strategy for maintaining the 
cost competitiveness of the products by emphasising labour productivity and minimal 
investment to maximise output. The company is far from achieving the performance 
indicators of the benchmarks in the sector (see table 6.3). However, the present 
strategy has largely been successful, as the company has no difficulty in securing 
orders in the market place and net profit has been stable over the past two years. 
Based on the outcome of the auditing exercise and bearing in mind that the company 
wished to maintain the low cost manufacturing strategy, a series of recommendations 
were made with a view to bring in step improvements in the activities undertaken in 
the factory and to create the environment for allowing the company to shift from the 
low cost strategy to other strategies, if it chose to do so. The company agreed to 
conduct feasibility studies to determine the cost and other implications before any 
decision for implementing the recommendations is taken. The recommendations were 
as follows: 
Ll To Improve Productivity, Quality and Manufacturing Flexibility 
1. To implement a total productive maintenance system and as far as possible 
replace obsolete equipment with new ones. 
2. To work out an annual training plan for the personnel at management level 
(including foremen, supervisors and managers) and for machine operators. 
3. To work out a motivation programme for all employees. It is not necessary 
for the programme to be financially remunerative (e. g. promoting team 
work, increasing the scope for promotion, competition for good 
housekeeping, organisation of outdoor sport activities and competitions, 
prize giving ceremonies, coverage for medical insurance, etc ... ). 
4. To invest on software packages for the following activities: materials 
requirement planning, inventory management, product design and costing. 
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5. To invest on a CAD/CAM system to automate the cutting activities. 
6. To implement an overhead material handling system in replacement to the 
PBU. 
To implement a total quality management system. 
U To Embark on Quick Response Strategy 
1. To set up a marketing department with appropriate personnel for conducting 
market research and identifying new customers and their requirements. 
2. To set up a product design department equipped with the appropriate 
hardware and software for developing new product lines in line with the 
customer requirements. To recruit qualified personnel for the department. 
3. To invest on Universal Product Code (UPC) and Universal Container Code 
(UCC) bar coding systems. 
4. To embark on a partnership relationship with the suppliers of fabrics and 
trims with a good track record. 
5. To embark on a partnership relationship with the customers with possibilities 
for access to Point of Sale data. 
6. To invest on an EDI system to enable sharing of data with customers and 
suppliers and conducting transactions on line, in real time. 
6.4.2 Case Study 2 (High Value Added Strategy) 
The main reason for this company to claim having in place the high value added 
strategy is that it has heavily invested in the state of the art technology for its design 
and manufacturing activities. It is involved in both batch and high volume production 
and serves the lower end of the market and hence is best classified as a company with 
low cost manufacturing strategy. The investments in automated and computerised 
systems enable the company to achieve high productivity, manufacturing flexibility 
and production of above average quality garments for specialised stores. The 
company has the technological capability, expertise and the required resources both to 
move up market and to embark on quick response strategies. A summary of the 
strengths of the company with statements associated to 'best score' from the audit 
tool, were as follows: 
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1. The company conducts aggressive marketing for its products and is involved in 
marketing research for identifying the requirements of the changing market. 
2. The company has the flexibility to work both on high and low volumes. 
3. Design of fabrics and garments are produced in-house in collaboration with the 
customers. Given that fabrics are manufactured in-house, there is limited pressure 
on the lead-time for acquiring fabrics. 
4. The company is equipped with the required hardware and software for 
undertaking design activities. 
5. Planning and scheduling of activities is undertaken through the use of an MRP 
system with shared data with the Purchasing department. 
6. The GSD software is used for setting method and time standards. 
7. An EDI system is used to conduct transactions with some of the suppliers of trims 
and accessories. 
8. The company has fully automated systems for lay setting, marker planning, 
cutting and material handling. Also, programmable sewing systems were being 
used in some of the assembly lines. 
9. The total amount of defects/scrap was less than 2% of the production order. 
10. The company laid much emphasis on teamwork for achieving production targets. 
Also, the company had in-house training programmes to enable employees 
develop multiple skills. 
11. A large proportion of the products delivered by the company are bar coded as per 
the Universal Product Code (UPC) and the Universal Carton Code (UCC). 
12. The hourly wage system and the piece rate system are used together with 
production and attendance related bonus as payment system. 
13. The company believes in the use of the state of the art technology for achieving 
enhanced product competitiveness and a large percentage of the annual turnover is 
spent on investment on tools and equipment in the quest to serve the upper 
segment of the market. 
Tee Sun was found to be one of the few companies to have acquired the latest 
technology for the design and manufacture of quality garments. The present 
manufacturing system is efficient and flexible enough to enable the company embark 
upon the quick response strategy and serve the higher segment of the market with 
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relatively more profits (e. g. designer wear). The present strategy of the company was 
more of a low cost strategy than high value added strategy. The concept of high value 
added being related to the sales value of the final product and mostly associated to 
fashion garments (high price, high variety, low volume). 
Following the auditing exercise, a number of weaknesses with 'average score' were 
identified. These were discussed with the company personnel during the working 
session before the recommendations for the company was worked out. The following 
are a summary of the main shortcomings: 
1. The company has recourse to wholesalers for the distribution of its products and 
has little feedback in terms of the performance of the garments (design) on the 
market (e. g. access to sales rate data and percentage of garments $old at mark 
down prices). 
2. In spite of having a fully equipped marketing department, the investment on the 
marketing function for identifying new customers was limited as the company was 
enjoying pressures from existing customers in terms of orders covering long 
periods of time. 
3. The company was equally found to experience pressures from the existing 
customers for improved quality. The company has resort to 100% inspection for 
meeting quality standards. There are few procedures for eliminating quality 
related problems at source. 
4. The planning schedules are rigid and there are few possibilities for customers to 
place replenishment orders over a same selling season. 
5. The company holds large amount of inventory over long periods of time as 
materials are received well in advance prior to release on the production lines. 
Even finished garments in certain case were stored for up to two weeks before 
delivery. 
6. The processes of acquiring trims and accessories are usually long as the company 
uses the multiple sourcing strategy and does not have a partnership relationship 
with specific suppliers. 
7. With the exception of production and attendance related bonus there are limited 
motivation programmes for employees, including for personnel at management 
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level. This, to some extent explains the high daily absenteeism rate and the high 
annual direct and indirect labour turnover ratio. 
The auditing exercise confirmed the potential of this company to design and 
manufacture quality garments at competitive prices. However, the facilities were not 
being fully exploited to develop a competitive advantage to enable the company 
compete against suppliers from the low cost countries. The following 
recommendations were made for the purpose, based on the output of the audit 
exercise and discussions the author had with the company executives during the 
working sessions. 
Ll To Further Improve Productivity and Quality 
1. To implement a total quality management system as a --replacement for the 
inspection for quality. Such a system will allow the company to design quality 
into the products and processes thus eliminating the need for intensive 
inspections. Also, the use of statistical quality control systems will enable the 
company keep track of the source of quality related problems. 
2. To provide in-house and outdoor training for the personnel at management 
level and for machine operators in areas such as productivity improvement 
tools and techniques, total quality management, procurement, human resource 
management etc 
3. To work out a motivation programme for all employees in order to develop a 
sense of belonging to the company and fight against absenteeism and labour 
turnover. 
To Embark on Quick Response Strategy 
1. The marketing department to investigate the possibilities for selling the 
products directly to retailers at the upper end of the market. 
2. To use the EDI system for sharing real time sales data with the customers. 
3. The merchandising and design department to develop differentiated products 
with higher value added for the designer wear market. 
184 
Chapter 6 Manufacturing Strategy Auditing: Case Studies 
4. To embark on a partnership relationship with the suppliers of trims and 
accessories in order to implement just in time systems and avoid keeping large 
inventories. 
6.4.3 Case Study 3 (Exemplar of Quick Response Strategy) 
This company is one of the few companies in Mauritius, that has invested on the 
appropriate systems for achieving quick response to customer demand. It is involved 
in batch manufacturing, with possibilities for replenishment and uses a combination of 
sea and airfreight for the shipment of the end products. The additional costs associated 
with airfreight delivery are equally shared by the company and the customers and is 
largely met by the higher value of the manufactured garments. The company mainly 
services the designer wear market category. While conducting the audit it was 
observed that this company shares a number of characteristics with the low cost and 
the high value added strategy companies but demarcates from them in terms of 
manufacturing flexibility and responsiveness to market requirements. A summary of 
the strengths of the company with statements associated to 'best score' from the audit 
tool, were as follows: 
1. The company specialises in the manufacture of products for the upper end of the 
market and largely satisfies the customer requirements in terms of quality and 
delivery reliability. 
2. The company shares product sales rate data with its customers such that 
replenishment orders if required, are produced and delivered to the customers 
within a period of three weeks. This also allows the company to closely monitor 
the trends in demand from the market. 
3. The company has implemented a manual overhead rail system for material 
handling which allows it to easily keep track of production capacity, maintain 
good housekeeping and limit work in progress to a minimum. The total work in 
progress for the company was two weeks of production capacity in contrast to ten 
weeks of the low cost strategy exemplar. 
4. The company has a CAD system for marker planning and an automated spreading 
machine with fabric control devices for preparation of the lay bed. 
5. The total amount of defects was less than 2% of the production order. 
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6. The company has a MRP system for generation of bill of materials, purchasing 
and inventory control such that real time data is available on all stocks held by the 
company. 
7. The company has an EDI system for conducting transactions with suppliers of 
fabrics, trims and accessories. 
8. The company lays heavy emphasis on teamwork for meeting production targets 
and empowerment of employees with regards to dealing with quality problems. 
9. Training for employees is provided using in-house facilities and employees have 
opportunities for promotion. 
10. The bar code system is used to assess the performance of employees and 
production lines. 
11. All products delivered by the company are bar coded as per the Universal Product 
Code (UPC) and the Universal Carton Code (UCC). 
This company was among one of those which were found to have an annual turnover 
greater than that of the larger size companies having the low cost strategy, during the 
preliminary survey conducted at the beginning of research (see section 2.5.3). 
However, in spite of its success as a supplier to the upper segment of the market and 
the competitive advantage it has developed in terms of fast response to market 
requirements, it shared a number of weaknesses with the low cost strategy company 
exemplar. These weaknesses were statements with an average score, associated with 
the current manufacturing practice, generated by the audit tool. 
1. The company has recourse to sales agents and wholesalers for the distribution of 
its products to retailers and hence loses about 5% on the price per garment. 
2. The chief executive is the sole person responsible for the marketing of the 
products, which limits the scope of his actions and possibilities for aggressive 
marketing of the products and services the company excels in. 
3. The company mainly relies on its customers for the design of the fabrics and 
garments and does not have the software and hardware for conducting research 
and development on design. 
4. Quality requirements are met through 100% inspection of the products on the 
production line and before packing. Note that inspection is a non value added 
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activity and the use of a large number of quality controllers adds to the cost of the 
final product. 
5. The cutting activity is manual and the efficiency of the process largely depends on 
the skills of the operators. Though errors are not common, they are costly 
whenever they occur. 
6. The company does not have a partnership relationship with the suppliers of fabrics 
and trims and hence the process of acquiring materials (invite quotations, compare 
and select suppliers) is long and tedious. 
7. There are limited motivation programmes for employees, including for personnel 
at management level. 
Given the smaller size of this company and its strengths in terms of manufacturing 
flexibility and achieving quick delivery, the scope for this company to serve the high 
value added market is considerable. This requires the company to invest on 
appropriate systems to achieve enhanced quality and develop its design capability. 
The recommendations for this company were as follows. 
U To Improve Productivity 
1. To invest on CAD/CAM systems for automating the operations in the cutting 
room. 
2. To work out a motivation programme for all employees. 
3. To investigate the possibility for replacing the current wage payment system 
from the piece rate system to an hourly wage system. 
0 To Embark on High Value Added Strategy 
1. To implement a total quality management system as replacement for the 
inspection for quality. 
2. To develop a design office with the appropriate resources for producing in- 
house designs 
3. To develop a marketing department for marketing of the products and services 
to potential retailers. 
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4. To embark on a partnership relationship with the suppliers of trims and 
accessories in order to implement just in time systems and avoid large 
inventories. 
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Chapter 7 
Apparel Sector Auditing 
7.1 Introduction 
The three case studies clearly demonstrate that in spite of the fact that the companies 
were involved in the manufacture of different products with different claimed 
strategies, there were more similarities than differences between their manufacturing 
practices. The survey method was used to verify if that was also the case for the 
sample of companies. An analysis of the survey results is presented in this chapter. 
Note that the initial survey was conducted prior to the case studies, following which, 
based on the experience gathered from the case study exercise, the companies were 
contacted again to confirm the accuracy of the statements that were selected from the 
audit tool. In many cases, changes were made to the responses in the light of 
discussions between the author and the executives responsible for each of the 
functional areas being considered. The individual company audit reports have not 
been included for reasons of confidentiality as most of the companies were reluctant 
to make these available in the public domain. The audit results, given in appendix G, 
provide a detailed view of manufacturing practice in the garment-making sector in 
Mauritius, an analysis of which allows understanding the implications for the industry 
in the wake of world trade liberalisation. 
The sector wise analysis is mainly in terms of the factors that are within the scope for 
change in the manufacturing organisations in terms of the mechanisms and controls 
illustrated within the IDEFO garment manufacturing system model. These include the 
technological capabilities, the human resources and the work systems that were in 
place at the time of the survey. The presentation of the survey results follows the 
format of the feasibility study conducted by Bob Lowson (1998) on the 
implementation of the quick response (QR) strategy by small and medium scale 
enterprises (SMEs) in the United Kingdom. 
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7.2 Technological Capability 
The technological capability of a company includes the tools and equipment that were 
being used for design, production planning and control, purchasing and inventory 
control, manufacturing, and associated information and communication systems. 
These mostly depended on the exigencies that the marketing function placed on the 
manufacturing function and are considered under the headings of marketing, design, 
manufacturing, planning and control and, information and communication systems. 
a Marketing 
So far, most of the companies were marketing their products either to wholesalers 
(47%)' or sales agents (18%) with typically high volumes and order to delivery lead- 
times of up to twelve weeks (77%). Only two companies (12%) were marketing their 
products directly to retailers with lead times of less than six weeks. The lead-time for 
marketing itself was up to 12 weeks for the majority of companies (88%) and the 
market categories served by the companies were department stores, retail chains, and 
independent and specialised stores, all of which involve the sale of low variety and 
high volume products (non seasonal basic garments e. g. shirts, T-shirts and trousers). 
Only 18% of companies were servicing the designer wear market category whereby 
emphasis on the design of a high variety of products with different styles was more 
considerable. These mainly constituted some of the larger companies working to the 
high value added strategy. 
The main pressures on companies from the market were in terms of quality (71%) and 
price (47%) and to a lesser extent on lead-time reduction (35%), design (24%) and 
order size reduction (12%). Most of the companies (59%) had confirmed orders for 
three months ahead. The remainder had production plans covering longer periods and 
in one case the period was up to 12 months ahead. Given the wide availability of 
production orders covering long periods of time, most of the companies were fully 
involved in meeting the requirements of the orders and had little interest in revisiting 
current strategies, which were believed to be competitive. 
1 The figures in brackets illustrate the percentage of companies 
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E3 Design 
The main weakness of the industry was found to be its limited involvement in the 
design of fabrics and garments. The majority of the companies depended on 
customers (65%) or fabric suppliers (29%) for design of fabrics. Moreover the 
companies which were equipped with appropriate software for fabric design (30%), 
mainly used the software to propose and agree upon changes with the customers or 
fabric suppliers. There was little in-house design conducted from scratch. 
With regards to garment design, these were in most cases worked out in collaboration 
with the customers (65%) and mainly involved adding differentiation features to past 
designs. In a few cases (35%), companies were working on completely different 
garment styles. Surprisingly, in spite of the availability of a wide range of 
technologies in the form of Computer Aided Design (CAD) at affordable prices for 
automating the design process, only few companies (24%) were using specialised 
CAD systems for garment design. Similar CAD systems were however, being 
extensively used (82%) for the generation of garment patterns and for lay planning 
prior to cutting. A few of the larger companies (18%) had fully integrated CAD/CAM 
systems (Lectra or Gerber systems) for pattern generation and computer-controlled 
cutting. These provide enormous benefits in terms of fabric utilisation, speed, 
flexibility and quality. However, there was little evidence of shared design 
information through the CAD systems with the customers. 
E3 Manufacturing 
In addition to automated systems for lay planning, the cutting room involved the use 
of automated spreading machines with fabric control devices (71%) for producing the 
lay bed. Cutting in these companies was carried out manually using portable or band 
knives. 
With respect to operations on the shop floor, the scope for automation in the garment 
industry is mainly in terms of material handling and data collection systems. It was 
observed that about a third of the companies (29%) had partial investments on the 
Unit Production System (UPS) which'enables computerised automated material 
handling between workstations (Gerber and Eton systems). The UPS being a 
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relatively expensive system, costing about E5000 per workstation, was mainly found 
in the larger companies. The installation of these systems was being carried out in 
stages (one production line at a time) such that the Progressive Bundle Unit (PBU) 
system was being used in parallel. A number of companies claimed to have achieved 
up to 50% improvement in productivity following the implementation of the UPS 
system as a replacement to the PBU system. The remaining companies had either the 
PBU system (47%) or a manual overhead rail system (35%) for material handling. 
The assembly (sewing) and finishing (trimming, pressing, packing) operations on the 
other hand were mainly manual through the use of general-purpose machinery 
requiring skilful operators. A few companies (25%) however had partial investments 
on programmable sewing systems. 
In spite of all the companies laying heavy emphasis on employee productivity for 
maintaining the cost competitiveness of the products, only 47% of the companies had 
an automated data collection system (use of bar codes or real time data collection 
available with automated systems, e. g. ETON system) for monitoring employee 
performance. The remaining companies (53%) resorted to job tickets for the 
compilation of the relevant data, which was both tedious and time consuming. These 
were used for compiling employee wages and production related bonus and for taking 
decisions with regards to redeployment of employees in the event of poor 
performance. It was observed that only 36% of companies were generating 
productivity reports (employee, line, factory) on a regular basis for analysis and 
decision making purposes. 
Ei Planning and Control 
Moreover, limited applications of information technology were seen for production 
planning and control activities. About 56% of companies were in fact using manual 
systems for planning and scheduling activities and for inventory control and 
management. These included some of the larger companies having in place the low 
cost manufacturing strategy. The remaining companies either had a PC based 
materials requirement planning (MRP) system (13 %) or a network-based MRP system 
as part of the management information system (31%). In both cases, data was shared 
with the purchasing department for inventory control and management. 
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With regards to implementation of EDI, it was observed that a reasonable number of 
companies (35%) had such a system in place. However, the transactions through EDI 
were mainly effected with suppliers rather than customers (12%). The remaining 
companies were using traditional methods (telephone, fax) for communicating with 
suppliers and customers across the supply chain. Only one company was found to 
have acquired an Enterprise Resource Planning (ERP) system, which was networked 
between the sales/merchandising, planning and purchasing departments. 
There was heavy emphasis placed by all the companies on 100% inspection of the 
products on the production line and at the finishing stage prior to packing and 
delivery. A few companies (29%) were using a computerised system for storing 
quality related data and for monitoring quality standards by conducting quality audits. 
Only one company, with HVA strategy, was found to be following the procedures as 
per International Standards Organisation 9002 (ISO) certification. Production time 
standards for the assembly operations were most of the time set up either using 
method and time studies or data from past experience. A few companies (12%) were 
found to be using General Sewing Data (GSD) software for the purpose. 
o Information& Communication Systems 
The computerisation of administrative systems was found to be more evident in the 
companies (94%) with the use of office automation packages for applications like 
personnel records, wages computations, generation of payroll, financial accounting, 
order records and processing, sales and customer databases, supplier databases, 
procurement and inventory records and operator performance records. Note that all 
the information pertaining to the day-to-day running of the factories were input into 
the computer systems in the administrative office even if the activities involved 
manual operations. For instance, all job tickets were collected from the shop floor and 
returned to the administrative office for further processing using the appropriate 
application software. 
The internal information system was centralised at the administrative office in most of 
the companies such that up to date records were available to management at any one 
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point in time with regards to most of the activities in the company, for analysis and 
decision making purposes. None of the companies were involved in a shared 
information system (Wide Area Network) with customers for tracking real time point 
of sale (PoS) data. Wherever available EDI was being used for sharing design and 
costing information and for confirming transactions online with the customers. The 
companies involved in QR strategies only had access to sales rate data after specific 
periods of time (usually quarterly) supporting replenishment orders, rather than access 
to real time point of sale data. 
7.3 Human Resources 
Garment manufacturing is a labour intensive sector with low levels of automation by 
the very nature of the fabrics and sewing tasks, for the assembly processes. The sector 
relies on the skills of its operators, especially machinists, to maintain the quality of the 
garment manufactured. It was observed that the majority of the companies (93%) had 
a hierarchical structure with up to five levels (Directors, managers, supervisors, 
foremen and operators) requiring rigorous monitoring of the performance of its 
employees to achieve cost competitiveness. The wage system in most of the 
companies (77%) was based on the piece rate system together with allowances in 
terms of production bonus for above average performance (82%), which constantly 
maintain pressure on the employees for an increased volume of work. Commonly, an 
attendance bonus was provided for employees (94%) in order to fight against 
absenteeism, which on average was above 5% daily (65%). Other motivation 
programmes to employees included on the job training, organised indoor/outdoor 
activities and award competitions (41%). 
In spite of these efforts by employers in the sector, the labour turnover rate is 
relatively high as compared to other manufacturing sectors in Mauritius. Most 
employees view this sector as non-secure and unstable. On average the annual direct 
and indirect labour turnover is more than 5% in 75% of the companies. The figure is 
however less than 5% in the larger companies where the employees felt more secure 
in their jobs. In order to cope with the increasing local labour cost (25%), 
unavailability of skilled labour locally (38%), unwillingness of people to join the 
sector, and lower productivity of local labour (50%), many of the companies (81%) 
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have resorted to importing foreign labour mainly from mainland China and India. In 
about two thirds of the companies, foreign labour accounted for more than 20% of the 
labour force. 
7.4 Work Systems 
The work systems in the majority of the companies were set up for mass production 
(94%) with long lead times and little variation in the type of product. There was little 
difference between the layouts of the factories in spite of differences in the claimed 
manufacturing strategies. The majority of the companies had a combination of process 
and line layout, which is typical of garment making companies. The various 
departments were arranged for smooth flow of work in progress from the store 
through the cutting, sorting, assembly, finishing, and packing sections. The assembly 
operation typically follows a line layout with workstations arranged in the same order 
as the operations, which are to be carried out on the semi-finished garment. The use of 
PBU (47%) whereby the cut pieces are sorted out in bundles and loaded into the 
assembly line involves large amounts of work in progress as buffers between the 
sections and workstations. Manual (35%) or computerised (29%) overhead material 
handling systems on the other hand involves loading the cut pieces on hangers 
(accessories and cut pieces for one garment on one hanger) and involves much less 
work in progress on the shop floor. Line balancing, in most cases (88%) was 
conducted manually by the planning department. 
Though some of the large companies (18%), had implemented strategies for backward 
integration (setting up of spinning or weaving mills for manufacture of fabric), there 
was little indication of strategies for forward integration (database marketing, 
distribution, direct contact with retailers). Also, the use of design packages and EDI 
for shared data (design, point of sale data) between the companies and customers were 
limited with only two companies having such a system in place. 
The various constituents of lead times and the minimum time scale involved for the 
majority of companies are shown in table 7.1. For a typical order of three weeks 
throughput time (manufacturing time), the minimum order to delivery lead-time was 9 
weeks; three weeks for acquiring the fabric and accessories and three weeks for 
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delivery by sea freight. The marketing activity on the other hand, which equally 
included activities associated with the design of the garment, took more than four 
weeks before an order was secured, for the majority of the companies (69%). 
Activity Lead time (minimum % of companies 
number of weeks) 
Marketing of garments (including Up to 4 31 
design/merchandising) 4 to 12 56 
Agreement on fabric design with customer Less than 1 6 
1 to 2 44 
Sampling (preparing samples, quotations, Lessthan 1 56 
agreement on specifications and delivery dates) I to 2 6 
Purchasing of fabrics and trims following 3 50 
confirmed order 3 to 6 31 
Manufacturing (Throughput time) Less than 4 19 
4 to 12 56 
Delivery Less than 1 6 
3 or more 94 
Table 7.1 Lead times associated with main activities in the garment sector 
7.5 External and Internal Environment Analysis 
The garment sector in Mauritius was established in the mid 1970s to solve the 
massive unemployment problem the country was facing at the time. However, it was 
only in the early 1980s, after the government offered a myriad of incentives to foreign 
investors (EPZ Act, 1976) that the activities in the sector were boosted significantly. 
Most of the investors came from Hong Kong, Taiwan and Europe to take advantage of 
the pool of cheap labour available for the labour intensive operations associated with 
garment assembly. The country provided the required infrastructure to create a 
conducive environment for conducting business. Exports from the garment sector 
increased from $305 million in 1991 to $850 million in 2001 and the sector is now 
one of the main pillars of the economy. However, in spite of a massive increase in 
exports over the last ten years from the sector, attributed to favourable market 
conditions, there has been little change in the manufacturing strategy adopted by most 
of these companies since their establishment in the mid 1980s. 
196 
Chapter 7 Apparel Sector Auditing 
In the meantime, there have been drastic changes in the external environment, which 
imposes a series of challenges to the companies. The Socio-cultural, Technical, 
Economical and Political (STEP) factor analysis and the Porter Five Forces Model 
(Porter, 1980) were used to analyse the changing nature of the external environment. 
The analysis is based on information collected during the literature review, the survey 
of companies and the numerous discussions the author has had with experts in the 
sector. A summary of the information is presented here. 
In the light of the findings, A SWOT analysis, based on the survey results through the 
use of the audit tool, was conducted to verify the extent to which the companies were 
equipped to meet the requirements of the changing environment. These are discussed 
in the following sections before an attempt is made to explore the avenues for 
improvement. 
7.5.1 STEP Factor Analysis 
The STEP factor analysis allows a clear view of the macro factors that influence the 
business. These include the socio-cultural, technical, economic and political factors. It 
is vital that companies revisit their operations on a regular basis in the light of the 
changes in these factors in order to create competitive advantages for the garments 
that are manufactured. The relevant factors for a garment making business are shown 
in figure 7.1. 
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Socio-cultural 
Mass customisation 
Fashion 
Life style 
Greater spending power 
The 'smart' customer 
Mauritian 
Garment 
Making Sector 
Economic 
World Apparel trade policies 
Interest rates & Inflation 
Protectionism policies 
Labour market evolution 
Technolonical 
Assembly Operations Technology 
Material Handling Technology 
Cutting Room Technology 
Information and Communication Technology 
Logistics Technology 
Political 
Government support 
Funding policies 
Foreign trade policies 
Trade Unions 
Figure 7.1 STEP factor influences on the garment-making sector 
u Socio-cultural factors 
Most of the company executives agreed that demand patterns from the customers 
were constantly changing because of changes in the buying habits of the end users. 
These include greater emphasis on quality, custornised garments, fashion and styling 
and uniqueness of design, which were in contrast to the recent past when the emphasis 
was mostly on the cost of the garments. The end users (Europe and the US) equally 
have greater spending power and are more conscious in terms of the fabric and 
garment style. This places considerable pressure on the retailers for achievement of 
enhanced customer satisfaction. In return, the retailers (including wholesalers and 
sales agents) expect the garment manufacturers to provide for more choice in terms of 
fabric and garment design without sacrificing the quality aspect and ensure faster 
response to demand changes from the market. Retailers were actually more interested 
in suppliers that could deliver a confirmed order within the same season (order to 
delivery lead time of 8 weeks or less) with possibilities for replenishment of orders to 
limit mark down sales and avoid excessive inventory at the retailer end. 
198 
Chapter 7 Apparel Sector Auditing 
It should be noted that very few of the Mauritian garment making companies were 
extensively involved in market research to identify the trends in demand from end 
users of the products. Most companies relied on the information provided by the 
customers (wholesalers, sales agents and retailers) with regards to changing 
requirements of the market place. The other source of information for gauging the 
changing needs of the end users was through trade magazines and participation in 
international trade fairs and exhibitions. 
E3 Technological Factors 
The garment making industry has experienced considerable changes in manufacturing 
technology worldwide. These changes are mainly in terms of the use of computer 
aided design (CAD) packages for fabric and garment design, grading and marker 
making and lay planning. Automated handling systems are used for lay tables and 
computer aided manufacturing (CAM) systems are used in conjunction with CAD for 
lay cutting. Use of these technologies enables greater fabric utilisation and speed of 
operation, flexibility in terms of production runs and style changes, and enhanced 
quality. Moreover, unit production systems (UPS) have been developed for automated 
material handling between workstations in the assembly line with possibilities for real 
time data collection and monitoring of production and employee performance through 
computerised control systems. Programmable sewing systems and a range of sewing 
control devices are equally available for achieving enhanced productivity. 
Perhaps the most innovative technology in the garment making industry has been the 
use of information systems technology and electronic data interchange (EDI) systems 
for achieving greater coordination between all players in the apparel supply chain 
with a view to achieve quick response vis-A-vis changes in market demand. 
Information systems allow sharing of CAD data with customers such that fabric and 
garment designs are worked in close collaboration with the customers. The sharing of 
electronic point of sale (EPoS) data from retailers enables immediate reaction in the 
supply channel to demand and decisions made thereupon thus reducing considerably 
forecasting errors and associated inventories. EDI on the other hand enables 
electronic transmission of transactional information such as forecasts of requirements, 
purchase orders, shipping notices and information accompanying the actual goods in 
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the form of barcodes that help to tract the movement of the garment from the 
manufacturer up to the end user. 
The adoption of these state of the art technologies in the apparel sector largely varied 
between the companies. There was a reasonable level of automation in specific parts 
of the garment making process. However, this led to 'islands of automation' without 
an integrated approach to automation for design, cutting and material handling. With 
regards to information and communication technology for sharing real time sales data 
(EPoS data) with customers, none of the companies had such a system in place and 
this is a major constraint for the adoption of the QR strategy. 
u Economical Factors 
So far the economic factors have been conducive for the growth of apparel 
manufacture in Mauritius. The country has a modern infrastructure in terms of road, 
airport, seaport, telecommunications and energy generation networks. In spite of the 
fact that the wage level has increased considerably over the last five years, the country 
is still considered as a low labour cost country (World Bank, 2001). The average 
monthly salary for a machine operator is E100. The annual inflation rates have been 
less than 8% over the last five years. The country enjoys quota and duty free access to 
both the EU and the US markets. There are a range of financial institutions (private 
banks, Development Bank of Mauritius, Small and Medium Industries Development 
Organisation, Technology Diffusion Scheme, Joint Venture Capital) that have 
schemes to support investments in the sector at preferential rates. 
What garment making companies do not appear to realise is the impact of the 
imminent changes likely to accompany the phasing out of the MFA. On the other 
hand, the garment sector has a poor image and is viewed by most people as being 
insecure in terms of employment. The labour turnover rate is high and most 
companies find it difficult to recruit skilled labour. A large number of companies 
already have had resort to foreign labour because of the lack of interest of local labour 
to join the sector. 
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u Political Factors 
The government provides all necessary support to the sector, which is one of the 
pillars of the economy with a direct labour force of about 80000 people and foreign 
exchange earnings representing 60% of the total export earnings of the country (CSO, 
2001). The sector benefits from the support of various organisations like the Export 
Processing Zone Development Authority (EPZDA) for technology transfer, Mauritius 
Exports Development Authority (MEDA) for identifying new markets, and the 
Industrial Vocational and Training Board and Clothing Services Centre (CSC) for 
provision of training. There is no legislation in terms of minimum wage and there are 
a wide range of incentives provided to foreign investors in the sector including tax 
holidays on first five years of business, waving of levy and duty on imported 
equipment and raw materials. Moreover, the government actively participates in trade 
forums with the EU, the US and the WTO in order to safeguard the interests of the 
country for preferential access to the markets. The companies seem to have taken full 
advantage of the provisions from the government with the exception of training, 
which, because it requires release of employees is preferred to be conducted in-house. 
7.5.2 Porter Five Forces Model 
While the STEP factor analysis provides a macro view of the external environment 
with the challenges it poses and opportunities it offers to the garment-making sector, 
the Five Forces Model proposed by Porter (1980) is useful to make an assessment of 
the competitive factors pertaining to the immediate environment in which the sector 
operates. The list of competitive factors, which has a major influence on the activities 
of the garment-making sector in Mauritius, is illustrated in figure 7.2. 
The relative strength of the forces determines the profitability of the sector. If all the 
forces are strong, profitability in the business is expected to be on the low side. On the 
other hand if the forces become weaker, companies in the sector can claim higher 
prices for the products and have improved profitability. Porter argues that the 
companies must attempt to influence the forces through distinct strategies in order to 
decrease the strength of the forces and hence create competitive advantages for the 
products that are manufactured. 
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Figure 7.2 Competitive factors within the immediate environment 
u Threats of Potential Entrants 
The threat of potential entrants into the sector is relatively low from local 
manufacturers as the companies are already having major difficulties in recruiting 
skilled labour locally. However, given the labour intensive nature of the operations in 
garment manufacturing, the limited investment required for setting up a factory and 
size not being a prerequisite for economic manufacture, the threat is quite intensive 
from overseas manufacturers in low labour cost countries like Madagascar, 
Mozambique, India, China, Bangladesh, Pakistan, Indonesia, the Philippines and 
Vietnam among others. The companies in all these lower labour cost countries serve 
the same markets (the EU and the US) as Mauritius and hence the competition for a 
share of the market is severe. The only advantage Mauritius has had so far is duty free 
and quota free access to the markets which is scheduled to lapse in 2005 after the 
phasing out of the MFA. 
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Other conditions that further increase the threats from potential entrants especially 
from the low labour cost countries into the market, include: 
1. There is no need for prior experience in the sector to set up a business. Such 
experience can be attained through the employment of skilled labour or through 
training. Also, the operations being labour intensive, setting up of the business 
requires relatively little investment in capital equipment. With the provisions of 
AGOA, the threats from potential entrants from the African region where labour is 
cheaper and widely available, is expected to increase considerably. 
2. Customers can switch from one supplier to another at little or no cost especially in 
the absence of partnership relationships between them. The waving of quota 
restrictions on suppliers from the Asian continent will provide more sourcing 
opportunities for customers, which is considered as a major threat to the local 
manufacturing companies. 
3. Companies providing the right product at the right price with the right response 
can easily build market share. The use of information and communication 
technology is vital for achieving such advantage. Though the local garment sector 
is known for producing the right product at the right price, it is largely 
disadvantaged in terms of supplying the market with the right response because of 
long lead times in acquiring fabrics and trims (imported) and delivery by sea 
which takes a minimum of three weeks to the major destinations in Europe. 
4. There is wide scope for companies providing differentiated products in terms of 
fabric and garment design in order to satisfy the requirement of QR and HVA 
strategies. Again, the local sector does not seem to have invested in the required 
technological capability for undertaking fabric and design activities. 
o Threats of substitute products 
The threat of substitute products is intense as most of the companies are involved in 
the manufacture of basic garments (T-shirts, shirts, trousers, nightwear, kids wear, 
jogging suits etc ... ), which can be produced by any other company especially in the 
lower labour cost countries with a possible cost advantage. Unless companies in the 
sector provide branded, differentiated products or services for instance to achieve 
better response to demand changes, the future will be more difficult as the quantitative 
restrictions for market access are eliminated. 
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ci Bargaining power of buyers 
The customers for the products manufactured mainly include wholesalers, sales agents 
and to a lesser extent retailers. About 70% of the products are exported to countries in 
the EU and the remaining 30% to the US. Overall the power of the buyers is strong as 
they can source their requirements from a range of countries, as the garments made 
locally are relatively standardised items. The possibilities for sourcing from other 
countries will be further enhanced, at the same time increasing the bargaining power 
of the buyers, as quota restrictions are removed for all member countries of the WTO 
by the year 2005. In general the Mauritian apparel sector is vulnerable through its lack 
of direct links to end customers and to retailers. 
E3 Bargaining power of suppliers 
Suppliers to the sector include those providing raw material, fabrics and trims, energy, 
tools and equipment etc... The bargaining power of the suppliers are fairly high but 
not on the same scale as buyers. A relatively large number of companies in fact 
compare quotations from both local and overseas suppliers before selecting the most 
competitive supplier in terms of cost, quality and delivery reliability. With regards to 
fabrics, given that there are only a limited number of local weaving and knitting 
companies, the bargaining power is relatively high from these suppliers especially for 
quick orders. 
a Competitive Rivalry within the Industry 
There is limited competition between the companies within the sector as they aim at 
different customers and channels of distribution. Most of the companies have been 
serving the same customers for more than two years and hence have developed a good 
working relationship with them. The rivalry is however fairly intense in terms of 
recruitment of local skilled labour. This mainly explains the reason for the relatively 
high annual labour turnover ratio in the sector whereby skilled labour move from one 
company to another in the search of a better pay packet and working conditions. 
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7.5.3 SWOT analysis 
The STEP factor analysis shows that the garment sector currently enjoys favourable 
economic and political conditions for conducting business. The main shortcomings 
are in terms of the technological capability and the ability of the companies for 
conducting market research and achieving better response to changing market 
conditions. This is confirmed in the five forces model whereby two of the forces 
namely, bargaining power of buyers and threat of substitute products are relatively 
strong as the sector does not have any special attribute that demarcates it from other 
suppliers around the world. Strong forces have a negative influence on the 
competitiveness of the manufacturing companies and unless appropriate actions are 
taken to decrease the effect of the forces, companies can run out of business. 
By way of summary, figure 7.3 illustrates the strengths, weaknesses, opportunities and 
threats (SWOT) for the sector based upon the results of the survey, the STEP factor 
analysis and the Porter Five Forces Model. 
Stren-qths 
Existing expertise and operator skills 
Existing customer base 
Quality levels 
Cost competitiveness 
Stable economy 
Garment 
Making Sector 
Threats 
Labour shortage 
Shorter seasons 
Foreign competition 
Currency fluctuations 
Cessation of MFA 
II 
Opportunities 
Potential for diversification 
Potential for moving up market 
Supply chain opportunities 
Market access 
Incorporation of design 
Improved use of ED[ 
Weaknesses 
Short-term attitudes 
Lack of design capability 
Poor marketing policies 
Dependency on limited customers 
Poor supply chain links 
Technological inadequacy 
Labour turnover 
Difficulty in recruiting skilled labour 
Figure 7.3 SWOT analysis for Mauritian garment making sector 
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L3 Strengths and Opportunities 
The Mauritian garment-making sector has the reputation as a reliable supplier of 
quality products to customers in countries of the EU and the US (Tait, 2002). It has a 
strong customer base and most of the companies have developed a good working 
relationship with their customers, having served them for at least two years in most 
cases. The success of the sector is mainly attributed to its capability to maintain the 
cost competitiveness of the products without neglecting the quality aspect. The 
companies within the sector have the experience, expertise and skilful labour to fully 
meet the requirements of the changing markets in terms of quick response or 
manufacturing of high value added products. These strategies have so far not been 
exploited mainly because of the wide availability of production orders from existing 
customers and the current capacity of companies is taken up satisfying current orders 
(crisis management). The present resources in fact can provide the foundation for 
embarking upon the QR and HVA strategies thus avoiding head on competition with 
manufacturers from the low cost countries. The companies claiming to have in place 
QR and HVA strategies started their operations as low cost manufacturers and 
invested on the appropriate technologies and systems for achieving quick response 
and moving up market. 
Moreover, the sector has the potential for diversification through vertical integration 
especially upstream that is, on the supplier side. A number of the larger companies 
were seen to have already invested on knitting or weaving facilities to cut down the 
lead-time and the costs associated with the importation of fabrics from overseas. This 
equally provides the companies with enhanced scope for the design of fabrics and 
garments and helps to create a corporate identity, which is at present largely missing 
in the sector. 
Opportunities equally exist for the companies to invest upon and make effective use 
of information and communication technologies (ICT) to form partnership 
relationships with the suppliers and customers by sharing data across the supply chain. 
Such relationships through ICT create differentiation in terms of services, which is 
vital for achieving enhanced customer satisfaction and largely help to reduce the time 
taken for making decisions. 
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u Weaknesses and Threats 
The wide availability of production orders from wholesalers and sales agents has 
prompted most of the companies to limit investments on marketing and product 
design. The industry mainly operates as a CMT centre for the customers who provide 
the design to be manufactured. An abrupt change in the purchasing policy of the 
customers however, is usually fatal to the company. Over the past two years, the 
industry has seen 25 medium to large size companies closing down with 15580 people 
losing their jobs (CSO, 2002). On average there are two companies closing down 
every quarter. This is mainly attributed to the dependency of the companies on a 
limited number of customers. Moreover, as the sector is involved in the manufacture 
of basic garments, competition from other low cost countries is fierce. 
The major weakness of the sector seemed to be the lack of long-term commitment 
from the manufacturers. There is constant fear for losing orders, which was the main 
reason put forward by the companies for limited investment in automation systems 
like the ETON which requires heavy investment (about ; E5000 per workstation). As 
most of the companies were involved in mass production with long lead times, there 
was little interest for technologies like EDI and information systems for sharing data 
with customers. Actually, the companies tend to react to the pressures from the 
customers in terms of investment in information and communication systems and so 
far EDI has not been a prerequisite for smoothly conducting the transactions. The EDI 
system in one of the companies was acquired at the request of the customer. 
Even in terms of quality systems,, the companies were satisfied with the 100% 
inspection system as it enabled achievement of customer requirements in terms of 
specifications and standards. The implementation of systems like Total Quality 
Management or ISO certification was not viewed as a priority. 
The limited availability of skilled labour locally, relatively high labour tumover ratio, 
difficulties in competing with other low cost suppliers, regular fluctuations in the 
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Mauritian Rupee* have reinforced the short-term attitude adopted by the 
manufacturers which is the ma or threat to a large number of the companies. i 
7.5.4 Findings and Recommendations 
The analysis of the sector is based on information collected from the seventeen 
companies that constituted the sample for the research. A comparison chart for the 
companies with regards to implementation of state of the art practices available within 
the industry (characteristics of best practice companies) is shown in table 7.2. 
In spite of the limitations of the individual companies, it was found that with the 
exception of use of electronic point of sale data (ENS), which was not used by any of 
the companies, the other characteristics were shared by different companies within the 
sector. This constitutes a ma or asset for the sector, which if shared between the 
companies, can serve to bring in major improvements in companies which do not 
have some of the best practice systems in place. For instance, two companies had EDI 
systems for conducting transactions with the customers (surprisingly, one of them was 
a low cost strategy company). These companies can share their experience on the use 
and advantages of using EDI with the other companies. 
Moreover, a few of the low cost strategy companies had developed their own brands 
and one of them was serving the designer wear segment of the market. This 
demonstrates the potential of some of the companies for moving up market. However 
design of fabrics and garments remained one of the main shortcomings of the sector. 
* Imports are paid in US Dollars and export earnings are mainly in EURO. Appreciation in value of the 
US Dollar and depreciation of the EURO vis-A-vis the Mauritian Rupee is quite common and leads to 
losses in earnings. 
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Characteristic Company 
HVA Low Cost QR 
1 2* 3 4 5* 6 7 8 9 10 11 12 13 14 15* 16 17 
Market research 
Selling to retailers 
EDI with customers VO 
EPoS data access 
Own label (brand) V VO vo 
Designer wear 
VO 
market 
Fabric design 
(CAD) 
Garment design 
(CAD) 
Local Area Network VP VO 
EDI with suppliers 
Single sourcing VO 
MRP System (IT) V VO 40 %0 V %0 
Vertical integration 
TQMASO 
procedures 
Use of GSD %0 40 VO 
Real time 
Performance 
monitoring 
Cellular 
manufacturing 
Training %0 %0 %0 1 1 1 
1 V 40 
Automated material 
V %0 VP V 
handling 
Automated cutting 
(CAD/CAM) 
Delivery by air 
Table 7.2 Similarities and differences between companies 
* Case study companies 
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There are numerous possibilities for the companies to implement systems with 
relatively little investment yet a high associated outcome in terms of productivity and 
customer satisfaction. Such systems, which were already being used by some of the 
companies, include: 
" CAD for fabric and garment design in order to explore possibilities for the 
companies to create their own in-house design and hence create an identity for 
their products. 
" Automated lay planning and cutting for improving the output, quality and 
accuracy of the cutting operations. 
E3 Use of GSD for setting time and methods standards to reinforce the current 
practice and compare it with standard data from the industry. 
" Implementation of a bar code system for real time data collection from the shop 
floor. Such systems are useful for closely monitoring the productivity of the 
production line and that of the factory and for earmarking capacity management 
problems. 
" Use of MRP system for inventory control and supplier management. 
" Implementation of a total quality management system for proper recording and 
monitoring of quality control data and cutting down on the non-value added 
extensive inspection activities. 
Companies willing to embark on the QR strategy necessarily need to have a 
partnership relationship with their suppliers and customers for fast decision making 
across the supply chain to achieve the reduced lead-time required. The use of 
technologies such as EDI largely helps in the process. EDI equally enables the 
manufacturing companies to have access to point of sale data in real time in order to 
monitor the performance of the products on the market and work out strategies 
together with the customer for replenishment or for changes to be effected in design. 
The longer delivery lead-time by sea freight can be overcome by airfreight at an 
additional cost of about 10%. The QR case study company met this additional cost by 
sharing the cost with the customer and by exporting about half of the order by sea and 
the remainder as replenishment by air. QR strategy equally requires that the 
companies manufacture differentiated products for which the additional price is 
justified. 
210 
Chapter 7 Apparel Sector Auditing 
The implementation of any new system requires trained personnel for its effective 
utilisation. The importance of training for all the above systems cannot be 
overemphasised. It is vital that the companies seeking to embark upon alternative 
strategies by investing upon the required system or technology and make provision for 
appropriate training for their personnel. So far very few of the companies were seen to 
take advantage of the training programmes offered by the various institutions 
supporting the garment-making sector in Mauritius. 
u Recommendations 
The following are proposals for the garment sector in the light of the findings of the 
research: 
1. There is a need to create awareness within the companies with regards to the 
implications of apparel trade liberalisation and the challenges the companies will 
face while competing with other low cost countries like China, India, Indonesia, 
Philippines, Sri Lanka, and Bangladesh, among others. 
2. The supporting institutions like the EPZDA, the CSC, the IVTB, the Mauritius 
Employers Federation and the University of Mauritius should meet together to 
design and run short training programmes to develop expertise in design and 
marketing which are the main shortcomings of the sector. 
3. The companies are recommended to review their marketing strategies in order to 
explore opportunities other than those offered by the usual customers. A 
coordinated marketing initiative from the government and the Mauritius 
Employers Federations might be useful. 
4. The companies must be encouraged to share their expertise in terms of 
implementation of systems such as on line data recording using bar codes, MRP, 
TQM and EDI systems. Companies involved in the marketing of such packages 
could act as facilitators for the purpose and the CSC to act as the coordinator for 
organising demonstration and working sessions. 
5. The EPZDA should conduct a training needs assessment for the sector and 
develop training programmes in the light of the findings for the sector. Such 
programmes can be offered by the CSC and the IVTB, to overcome the shortage in 
skilled labour. 
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6. Companies to investigate the possibility of replacing the current wage payment 
system, which is based on piecework rate. Lowson (1998) argues that such a 
system acts as a barrier to cultural improvement, restricts quality levels, hinders 
flexibility and, in many ways prevents the setting up of working teams. 
7. Companies in the sector to conduct feasibility analysis with regards to investments 
to be made in various areas such as design, cutting, material handling, information 
and communication systems, quality management among others. 
8. The EPZDA to create a network of companies for the sharing of available 
expertise through the organisation of site visits, demonstration sessions and 
seminars. 
7.6 Use of the Audit Tool within the Garment Sector 
The audit tool was initially designed to enable manufacturing companies make a self 
assessment of their current manufacturing strategy and benchmark it against better 
practice from within the industry. It was successfully used for the purpose in the case 
study companies. Moreover, following the survey of the sample of companies, all the 
data input into the software was stored in the database, which was used to generate 
statistical reports associated with each of the functional areas for the sector. The 
analysis for the sector was undertaken based on these reports. 
The advantages of the audit tool include: 
1. It keeps a record of all the companies in which an audit has been carried out. The 
results of the audit are available in terms of audit reports, which can be used for 
benchmarking current practice with better practice from within the industry. The 
better practices are representative of the practices in an ideal company and can be 
accessed separately for reference purposes. For instance, currently the ideal 
company has all the characteristics listed in table 7.2 among others. The better 
practices can be updated by the user whenever applicable, as and when better 
systems than those covered in this thesis are available. The benchmarking is 
always carried out in relation with the updated ideal company. 
2. The auditing exercise, especially while conducted using the case study method, 
allows company executives to brainstorm on the weaknesses of the company and 
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explore possibilities for implementing alternative strategies in the various 
functional areas. 
3. Given that the assessment is in terms of the functional areas, change can be 
implemented more smoothly (for instance, by treating one function at a time) 
without bringing major disruptions to the current practice thus limiting resistance 
against change, in the way operations are conducted within the company. 
4. The results of each audit are added into the database, which is used for the 
generation of statistics for the group of companies being considered. The 
statistical reports include results associated with each of the statements in the audit 
tool, which can be analysed individually. For the purpose of the current research a 
sample of seventeen companies have been considered which have generated 
sensible results. The addition of more companies in the database will provide a 
better picture of the sector. 
5. Once a manufacturing practice has been reviewed or changed, this can be easily 
updated in the database by filling in the relevant audit forms. The database 
management system however also stores the results of previous audits conducted 
for reference purposes (historic of the company since initial audit is stored) 
6. The tool incorporates the IDEFO system model for a typical garment making 
company such that details associated to activities within each of the functional 
areas and their interactions can be viewed for reference purposes. 
7. The audit tool is comprehensive, user friendly and contains all possibilities in 
terms of manufacturing practice in the garment-making sector around the world 
and hence can be used by any garment making company or sector world wide for 
manufacturing strategy auditing. 
The sole limitation of the tool is that is requires experts from the sector, for the 
interpretation and analysis of the results that are generated and for making appropriate 
decisions in the light of the analysis. The development of an artificial intelligence 
system for the purpose constitutes one of the recommendations for further work. 
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Chapter 8 
Conclusion 
8.1 Introduction 
The current research was undertaken in an attempt to contribute to the existing 
knowledge available on the process of manufacturing strategy development. During 
the literature review it was observed that though the importance of the manufacturing 
function for achieving enhanced product competitiveness was widely documented, 
there was limited documentation available which illustrates a practical approach for 
the formulation of manufacturing strategy. The development of a simple methodology 
for manufacturing strategy assessment and analysis for the purpose of deciding upon 
appropriate alternative strategies was vital especially for garment making companies 
in Mauritius, which were facing fierce competition for a share of the market from 
other low labour cost countries. This defined the scope of the current research, which 
was conducted in close collaboration with seventeen garment making companies. 
The project enabled the development of a manufacturing system reference model 
integrated with a manufacturing strategy audit tool in the form of a software tool 
designed specifically for apparel making companies. The use of the tool in three case 
study companies enabled them to brainstorm on the weakness of their current 
manufacturing practice and embark on a programme for change with a view to 
building increased competitive advantage for their products. 
This chapter presents the achievements vis-A-vis the objectives that were set at the 
start of the project. The contribution of the research to current knowledge in the area 
associated to the process of manufacturing strategy is then discussed. Two future 
research projects are also proposed at the end. 
8.2 Research Discussions 
The research work started with an intensive literature review of the changing 
environment in which apparel-making companies will be operating following the 
complete elimination of quotas and reductions in tariffs in the wake of international 
apparel trade liberalisation. From the literature review it was observed that 
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manufacturing companies that so far have had preferential access to the markets in 
terms of liberal quota and duty remissions would henceforth face numerous 
challenges from suppliers in lower labour cost countries, to maintain their share of the 
market. This could result in a severe blow to the economies of countries with heavy 
reliance on apparel exports such as Mauritius. 
In an attempt to investigate the possible effects of world trade liberalisation on the 
Mauritian garment-making sector, a preliminary survey was conducted to take note of 
the current manufacturing practices in the companies. The results showed that in spite 
of increasing local labour costs and pressures from customers in terms of improved 
quality and reduced lead-time, the majority of the companies were maintaining 
strategies of low cost with minimum investment in capital equipment, high volume 
production with heavy reliance on the customers for product design. Though the 
companies realised that there was need for a change in manufacturing strategy to be 
able to compete against suppliers from other low cost countries, the procedure for 
adopting such change was not evident to the company executives. 
An intensive review of the literature on manufacturing strategy was undertaken to 
identify possibilities in terms of the process of manufacturing strategy, which could be 
useful for the garment-making companies. It was found that though the importance of 
the manufacturing function for achieving competitive advantage was widely 
documented with valid justifications, only a handful of publications were available in 
terms of the process of developing manufacturing strategy. The most relevant one was 
that proposed by Platts and Gregory (1990), which illustrated the concept of 
manufacturing system auditing in the process of strategy formulation. However, the 
process was found to be a medium to long-term exercise and was too tedious for in- 
house implementation in the garment making companies. This led to the present 
research for the design and development of a simple audit tool to enable garment- 
making companies assess their current strategies, the benchmarking of it against better 
practices and the selection of appropriate strategies for implementation in the light of 
the auditing exercise. 
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A simple audit tool based on the manufacturing strategy framework proposed by 
Skinner (1969) and the concept of auditing proposed by Platt and Gregory was 
developed following extensive data collection from a sample of ten garment making 
companies. The tool developed in the form of a software package, incorporates an 
apparel manufacturing system reference model which illustrates in detail all the 
activities that form part of a typical garment making company and a functional 
auditing programme that enables companies to assess their current strategy, conduct 
benchmarking against better practices and decide upon alternate feasible strategies for 
implementation. 
The audit tool was validated by its successful use in three case study companies for 
the purpose of manufacturing strategy auditing. A methodology was developed and 
followed to ensure that the process is efficient and effective. The results clearly 
illustrate the strengths and weaknesses of the companies, vis-A-vis the strategy that 
they claimed to have in place. 
Case study #I, an exemplar of companies having a low cost manufacturing strategy, 
was involved in the manufacture of denim wear and claimed to rely on this strategy 
for maintaining the competitiveness of its products. The main strength of this 
company was in terms of the effective use of cheap labour for undertaking CMT 
operations with minimal investment on marketing, design and automated systems. 
This however limits the scope of the company for provision of differentiated products 
or services to its customers. Competition from other low cost suppliers can be a major 
threat to the existence of this company in the near future, unless alternative strategies 
are adopted for developing a competitive advantage on factors other than low cost. 
The current manufacturing practices were compared against industry benchmarks and 
recommendations were made to allow the company to achieve improved productivity, 
quality and manufacturing flexibility. These recommendations if implemented will 
enable the company to embark on the quick response strategy in the longer run. The 
company has since undertaken a feasibility study to assess the implications of the 
proposals for change. 
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Case study #2 on the other hand was involved in the manufacture of T-shirts and 
claimed be involved in the manufacture of high value added products. Following the 
audit exercise, it was confirmed that the strategy was more that of low cost, in spite of 
the fact that the company had the state of the art technology for its design and 
manufacturing operations. The size of the company does not allow it to embark on 
high value added strategy, which implies high variety and low volume manufacturing. 
However, the scope for moving up market (designer wear) and implementing a quick 
response strategy was promising. In addition to proposals for setting up the required 
systems to achieve QR, the recommendations equally dealt with issues related to 
productivity and quality improvement. 
Case study 93 was a smaller company in size rightly claiming to have in place the 
quick response strategy. The company was one of the few companies in Mauritius to 
use a combination of sea and airfreight for the delivery of its products in order to 
ensure quick response to customer requirements. However, there were clear 
shortcomings in terms of functions like design, marketing and manufacturing 
automation. The recommendations were in line with the quest of the company to 
improve productivity, manufacturing flexibility and quality standards. 
Following the case studies, the survey method was used to make a detailed assessment 
of the manufacturing strategy of the sample of garment making companies, 
representative of the population of companies in Mauritius. An analysis of the 
external environmental conditions in which the companies operate, using STEP factor 
analysis, SWOT analysis and the Porter Five Forces Model showed that there was an 
urgent need for the companies to adopt differentiation strategies to develop a 
competitive advantage to be able to compete against suppliers from other low cost 
countries. The use of the audit tool showed that a relatively large number of 
companies had limitations in terms of design, marketing, manufacturing automation, 
use of information and communication technology and partnership relationships with 
suppliers and customers among others. The recommendations for the sector were in 
terms of the setting up of the appropriate infrastructures to further support the 
garment-making sector in the acquisition of knowledge and technologies to enable the 
companies develop the much desired competitive advantage. 
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8.3 Research Objectives and Achievements 
The research methodology adopted during the course of the project addressed the 
aims and objectives that were set out in chapter 1. Each objective is reviewed below 
to illustrate the achievements with regards to the set objectives. 
Objective 1: To make an assessment of the challenges facing apparel industries 
in developing countries such as Mauritius following the liberalisation of world 
trade in the year 2005. 
A literature review was conducted for the purpose, which showed that suppliers from 
low cost countries that presently have restricted access to the EU and the US markets 
are a major threat to those that presently enjoy preferential access to the markets. The 
complete liberalisation of world apparel trade is expected to create both winners and 
losers. The clothing economies such as Romania, Mauritius, Turkey, Bangladesh, 
Tunisia, Morocco and Madagascar with heavy reliance on apparel exports and with 
little comparative advantage are forecasted to be on the loser's side against the major 
suppliers which include China, India, Pakistan and Sri Lanka. The challenge to the 
manufacturing companies in the clothing economies is to adopt appropriate 
differentiation strategies to provide add on features in terms of products and services 
that demarcate them from the competitors. The failure to do so can be a severe blow 
to several of the clothing economies. 
Objective 2: To review the status of current technology and manufacturing 
practices in the apparel industry in Mauritius. 
A preliminary survey of garment making companies in Mauritius was conducted. The 
following is a summary of the findings that clearly illustrate the need for a complete 
review of strategies for developing comparative advantages vis-A-vis suppliers from 
other low cost countries. 
C3 Marketing is mainly carried out through personal contacts with wholesalers and 
sales agents. Only a limited number of companies were involved in selling the 
garments directly to retailers. The current practice is that of customers getting in 
touch with the manufacturing companies for production orders rather than the 
reverse. Also, the companies were seen to have little involvement in marketing 
research and research related to design of new products. The companies did not 
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view design as a problem as these were most of the time provided by the 
customers. However, the companies were increasingly facing pressures from the 
market in terms of frequent changes in design, decreasing order to delivery lead 
times, improved quality, and reduced price. 
CI The production cost was considered to be much higher in Mauritius while 
productivity was much lower vis-A-vis the immediate competitors from the low 
cost countries (the major supplier countries). However, very few of the companies 
were investing on systems that can boost productivity. For instance only a handful 
of companies had integrated computerised systems for functions like marketing 
and distribution, manufacturing and management information systems. 
The companies still look for large manufacturing orders with long lead times. 
Little attempt is made to move from the mass production system to smaller batch 
production with wider variations in product specifications. The quality/cost 
combination is used as panacea for winning orders. Other strategic issues such as 
design of new fabrics and garment styles, manufacturing flexibility for quick 
change in operations, fast and responsive delivery, systems automation for 
improved productivity and flexibility, use of information and communication 
technologies for sharing data across and within the supply chain were not 
considered as priorities. 
The only acute problems identified by the companies were the shortage of skilled 
labour, its increasing cost, high rates of absenteeism and the increasing cost of raw 
materials. 
From the survey, the short term and 'management by crisis' attitude of the companies 
was evident. The current practice if maintained will be detrimental to the sector, as the 
majority of the companies seemed to rely mainly on the cost competitiveness of their 
garments for market share. This strategy though successful so far, will be not be 
useful to achieving competitive advantage while competing on level grounds with the 
suppliers from the low cost countries. 
Objective 3: To develop an apparel manufacturing system reference model 
which can serve as a basis for analysing manufacturing practices in companies. 
After reviewing the tools and techniques available for modelling of manufacturing 
systems, the IDEFO modelling tool was selected as it was found to be most 
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appropriate for illustrating details with regards to each activity, and interactions 
between them, that takes place within a typical garment making company. The 
relevant data to construct the model was collected from a sample of ten companies. A 
series of databases and documents were developed as a supportive information system 
within the model to illustrate details about the activities and the associated input, 
output, controls and mechanisms (ICOMs). The model was validated in the companies 
and by key experts from within industry and was confirmed to be a comprehensive 
representation of activities taking place in garment making companies. 
Objective 4: To develop a tool for apparel manufacturing strategy assessment 
and benchmarking. 
The activities within IDEFO manufacturing system model were critically analysed to 
investigate all possibilities in terms of manufacturing practice in the garment making 
industry. The relevant data was collected from trade magazines, literature review, and 
through discussion sessions the author had with experts from the Clothing Services 
Centre, company executives, and representatives from the key functional areas from 
the sample of companies. The audit tool was developed as a software tool integrated 
to the IDEFO manufacturing system model. It was designed for used in-house by 
companies for viewing best practices, making audit of current practice, benchmarking 
current practice with better practices or for making decision with regards to 
implementation of alternative strategies for achieving enhanced product 
competitiveness. 
Objective 5: To use the tool to make an assessment of the strategy used by 
garment making companies in Mauritius. 
The tool was successfully used in three case study companies with promising results 
in terms of manufacturing strategy assessment and for deciding on the plan of action 
for future investments in systems and technologies in order to make effective use of 
manufacturing capabilities to develop a competitive advantage. The results have been 
discussed in chapter 6 and is surnmarised, in the previous section. In addition the tool 
was used through the survey method in a sample of seventeen companies with a view 
to test its effectiveness for conducting sector wise analysis. The results of the survey, 
presented in chapter 7, confirmed the findings of the preliminary survey conducted, 
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which was conducted four years ago. This shows that there has not been any change 
in the strategy of the companies in spite of the pressures from the customers and from 
suppliers competing for the same market. The future of the sector looks gloomy 
unless alternate strategies different from that of the immediate competitors are 
adopted. 
Objective 6: To develop and test a novel methodology for manufacturing 
strategy assessment and selection. 
The methodology for manufacturing strategy assessment and selection, through the 
use of the audit tool was tested in the case study companies and was largely 
appreciated by the participants. It was equated as being a tool, which provides 'simple 
answers to difficult questions'. However, the methodology is useless if no action is 
initiated in the light of the auditing exercise. Fortunately, this was not the case in the 
case study companies. The presence of the chief executive or his representative during 
the auditing exercise proved to be vital for ensuring implementation of the plan of 
action. A follow up of the progress made by the companies is part of the 
recommendations for future work. 
8.4 Research Contributions to Knowledge 
The research contributions to knowledge are: 
(3 A practical approach towards manufacturing strategy formulation and analysis has 
been developed for garment making companies, which largely demystifies the 
process of manufacturing strategy, to the benefit of these companies. A similar 
approach can be adopted in other manufacturing sectors for deciding upon 
alternate strategies for achieving enhanced product competitiveness. 
Q The manufacturing system model provides a complete picture of all the activities 
that takes place in a typical garment making company. The model can be used as a 
reference document for the development of information system architectures. 
13 A novel manufacturing strategy tool has been developed that can be used by any 
garment making company world wide, for manufacturing strategy assessment, 
selection and benchmarking. 
C3 The tool has been validated by its successful application within three case study 
companies in Mauritius. 
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C3 A detailed analysis of the current manufacturing practice in the garment-making 
sector in Mauritius has been conducted. 
8.5 Research Evaluation 
The process of manufacturing strategy assessment and selection is mainly based on 
the use of the audit software, which contains an extensive amount of data compiled 
from the sample of companies following a critical analysis of the IDEFO apparel 
manufacturing system model. Every effort was made to ensure that the data covers the 
range of possibilities in terms of manufacturing practice in the garment making 
business. 
The following is a critical assessment of the process and the manufacturing strategy 
audit tool: 
1. The IDEFO approach was adopted as the most appropriate for the present needs, 
though it is acknowledged other models exist. The model was developed up to the 
third level of detail and hence only provides a macro view of the typical activities 
involved in garment making. 
2. The scores that are associated to each of the statements in the audit tool are 
indicative of average and better practices. Despite the fact that these were 
validated by experts from the apparel sector, the scores remain somewhat 
subjective and should not be treated as industry average or best practices. 
3. The methodology for manufacturing strategy auditing and selection through the 
case study method was successfully tested in only three companies. Whilst these 
companies were selected specifically to represent exemplars of the use of different 
manufacturing strategies, the usefulness of this approach can only be confirmed if 
it is supported by more case studies. The results of any changes implemented 
following the auditing exercise also need to be evaluated. 
8.6 Further Work 
Two future programmes were identified towards the end of this research to further 
strengthen the findings from the current research. 
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Research Project #1 
The objective of this research is to follow up the actions that were initiated in the case 
study companies following the initial auditing exercise and to monitor the outcomes 
following any implementation of change. 
Research Project #2 
The objective of this programme is to extend the auditing exercise as per the case 
study method in a greater number of companies. The advantages of this research 
project are threefold: 
1. It will create an awareness within more companies of the possibilities of 
alternative practices for achieving enhanced competitiveness 
2. It will provide an opportunity for decision makers within companies to 
brainstorm in the presence of the chief executive, on the strengths and 
weakness of the current manufacturing system. 
3. It will allow the creation of a database in terms of manufacturing practice 
within the sector, an analysis of which can lead policy makers supporting the 
industry (e. g. the government) to decide on the best course of action for 
helping the companies within the sector to achieve competitive advantage. 
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Appendix A 
Apparel Manufacturing Sector Survey Questionnaire 
Thank you for sparing some of your time to fill in this confidential questionnaire. 
Part A Company Prorile 
Name of Respondent (Optional) 
Job Title 
Name of Firm 
Address 
Tel. No. 
Fax No. 
Email Address 
Year of Establishment 
Kindly tick the appropriate answer or answers to the following questions 
Ql Ownership Structure 
1. Mauritian owned 2. Foreign Owned 3. Joint Venture 
Q2 
Q3 
Q4 Year of establishment 
Q5 Production facilities location 
1. Single site 2. Multiple sites, please specify number of sites 
Number of Employees 
Please specify number (optional) 
1. less than 50 2.50-250 3.251-500 
5. above 1000, please specify approximate number 
4.501-1000 
Approximate Annual Turnover 
Please specify average annual turnover (Optional) 
1. less than Rs 5M 2. Rs 5M - Rs 50M 3. Rs 50M - Rs 500M 
4. over Rs5OOM, please specify approximate value 
Al 
PART B Market Profile and Marketing Strategy 
Q6 Which market segment does your company service? 
1. Local market 2. Export market 3. Subcontracting from local firms 
4. Subcontracting from foreign firms 
5. Other, please specify 
Q7 If you are involved in exports, which country or countries does your company export 
to? 
Q8 How would you categorise the market you are serving? 
1. Low quality 2. High quality 3. Medium quality 
Q9 Is your company under pressure from the market? 
1. Yes 2. No 
If yes, what kind of pressure is experienced? 
1. Increased quantity 2. Improved quality 3. Improved efficiency 
4. Reduced price S. ISO Certification 
6. Others, please specify 
QIO What are the distribution channels of your company? 
I. Sales agents in Mauritius 
2. Sales agents in foreign countries 
3. Contact with overseas wholesalers 
4. Contact with overseas retailers 
5. Others, please specify 
Q11 What promotion strategy does your company use? 
1. TV 2. Road Shows 3. Magazines 4. Exhibitions 
5. Personal contacts 6. Contacts through Governmental Organisations 
7. Others, please specify 
A2 
Q12 Are you aware of the implications of the Multi-Fibre Agreement? 
1. Yes 2. No 
13 Do you feel that the Multi-Fibre Agreement is a threat to your market? 
1. Yes 2. No 
Q14 Which countries do you think would be your immediate competitors after the 
phasing out of the Multi-Fibre Agreement? 
1. India 2. Pakistan 3. Vietnam 4. Hong Kong 5. Taiwan 
6. Thailand 7. US 8. UK9. France 10. Madagascar 
11. Malaysia 12. Bangladesh 13. China 
14. Others, please specify 
Q15 What position do you perceive yourself amongst your competitors? Please circle. 
Top 10% 20% 30% 40% 50% 
Bottom 10% 20% 30% 40% 50% 
Q16 Please tick the appropriate boxes in the table below to indicate how you would 
rate your company vis-A-vis your competitors in terms of the factors listed in the 
table. 
Q17 
Factors Rating 
Higher Lower Similar 
Production Cost 
Labour Cost 
Quality 
Productivity 
What percentage of your annual turnover is spent on marketing? 
1.5% 2.6-10% 3.11-15% 4.16-20% 
5. Other, please specify approximate amount 
Q18 What are your main concern with regards to marketing of your products? 
1. Lack of data on different markets 
2. Decreasing lead time 
A3 
3. Inadequate information on potential customers 
4. High Air freight costs 
5. Ability to meet increasing demand 
6. Ability to meet higher quality standards 
7. Others, please specify 
PART C Manufacturing Strategy 
Q19 What is the approximate lead-time available between order and delivery? 
1. one week or less 2.2 to 3 weeks 3.4 to 5 weeks 
4.6 to 7 weeks 5. More than 8 weeks, please specify approximate lead 
time 
Q20 How often does your company meet the lead time? 
1. Always 2. Rarely 3. Most of the time 
Q21 Did your company find the lead time decreasing over the past years? 
1. Yes 2. No 
If yes, what is envisaged to meet decreasing lead times? 
1. Expand present facilities 2. Subcontract 3. Increase productivity 
4. Provide overtime 5. Other, please specify 
Q22 Do you think the lead time would be a major constraint in tile future? 
1. Yes 2. No 
Q23 What has been the trend over the past 5 years in demand of products manufactured 
by your company? 
1. Increasing demand of similar products 
2. Decreasing demand 
3. Demand of changing designs 
4. Demand of completely different products 
A4 
Other, please specify 
Q24 Please enter the main product groups (e. g Shirts, T-Shirts, Shorts, Trousers, Blouses, 
Jackets etc ... ) manufactured by your company and indicate the pattern of demand by 
ticking the appropriate boxes in the matrix below. 
Main Product 
Group 
1. 2. 3. 4. 5. 
Approximate % of 
Total Production 
(in terms of units) 
Demand Pattern 
Steady demand 
Variable demand 
Seasonal demand 
Falling demand 
Growing demand 
Produced for Stock 
Q25 From where does your company obtain the design of the products 
manufactured? 
1. In-house design 2. From customers 3. From fashion shows 
4. From magazines 5. Other, please specify 
Q26 From where does your company obtain the design of its fabrics? 
1. In-house design 2. From customers 3. From fashion shows 
4. From magazines S. Other, please specify 
Q27 Where does your company obtain the fabrics from 
1. Manufactured in-house 
A5 
2. Local firmshnarket 
3. Imports, please specify country or countries from 
4. Customers 
5. Other sources, please specify 
Q28 What is the approximate product introduction lead-time? 
1. One week or less 2.2-3 weeks 3.4-5 weeks 4.6-7 
weeks 
5. Other, please specify 
Q29 Please indicate the approximate amount of scrap/rejects/defective products produced 
by your company as a percentage net production, in recent years. 
1. less than 5% 2.5-10% 3.10-15% 4. More than 15% 
A6 
Q30 For each of the following sub-systems, please indicate by ticking appropriate boxes 
in the table, which is in use in your company and if a manual or computerised 
system is used. If computerised, please indicate if the system is standalone or 
integrated to the total manufacturing control system. Also, wherever applicable, 
indicate the type of system being used. 
System and sub-system In Use Not 
in 
Use 
Manual 
Control 
System 
Computerised Control System 
Stand- 
alone 
Integrated Type of System (where 
applicable)* 
Marketing and Distribution 
Sales and Distribution 
Sales Promotion 
Advertising 
Sales Forecasting 
_Design 
and Style Creation 
Product Costing 
Manufacturing 
Order Processing 
Pattern Creation/Control and 
modification 
Material Requirement Planning 
Bill of Materials 
Rough Cut Capacity Planning 
Purchasing 
Process Planning 
Ply Making 
_Cutting Panel Labelling 
Production Planning and 
_Scheduling Shop Floor Data Collection 
Inspection/QC/QA 
Maintenance Planning 
Work Study/Method Study 
Auxiliary 
Management Information 
System 
Transport Management 
A7 
Sub-System In Use Not 
in 
Use 
Manual 
Control 
System 
Computerised Control System 
Stand- 
alone 
Integrated Type of System (where 
applicable)* 
Research and Development 
Design and Style Creation 
Human Resource Management 
Material Handling 
Factory Layout 
Stock/Inventory Control 
Employee Performance 
Enterprise Resource Planning 
Lot traceability/On line inquiry 
* Please indicate use of Computer Aided Design (CAD), Computer Aided Manufacturing 
(CAM), Automated Manufacturing Systems (AS), Automated Material Handling Systems 
(ANIHS), Robotics 0, Computer Aided Process Planning (CAPP), Bar Coding (BC), 
Electronic Data Interchange (EDI), Computer Numerical Control Machines (CNC), Direct 
Numerical Control Equipment (DNC), Computerised Maintenance Management Systems 
(CMMS), Total Quality Management Systems (TQM), Statistical Quality Control Systems 
(SQC) etc 
A8 
Part D Manufacturing Audit 
Q31 Please tick the appropriate boxes in the table below basing on which you believe is 
the best answer to the manufacturing function in your company. 
Manufacturing Functions B C_ 
Product 
Production Line (standardised, mixed, custornised for A, B and C respectively) 
Allowable variability in product specification (little, some, much) 
Co-ordination among production, marketing and engineering functions (little, 
some, much) 
Design from scratch (usually, sometimes, rarely) 
Concern for productivity (little, some, much) 
Use of specialised start-up procedures (little, some, much) 
Technology 
Degree of mechanisation (little, some, much) 
Degree of mechanisation of material handling (little, some, much) 
Use of state of the art technology (little, some, much) 
Extent of production related Research and Development 
(little, some, much) 
Extent of subcontracting (little, some, much) 
Investment in Production and Inventory Control Systems 
(low, medium, high) 
Emphasis on Quality (little, some, much) 
Amount of inspection throughout manufacturing process 
(little, some, much) 
Workforce 
Number of supervisory levels (few, several, many) 
Range of worker skills (narrow, medium, broad) 
Extent of worker control over workplace (little, some, much) 
Extent of worker discretion in work planning (little, some, much) 
Wage payment system (salary, salary+output, output) 
A9 
Q32 Please rate the following problems as faced by your company (I being acutely faced 
and 5 being not important). 
Problems Rating 
234 
Shortage of labour 
Low productivity 
Availability of spare parts 
Availability of fabrics 
Design of fabrics 
6esign of products 
Marketing of products 
Availability of machines/equipment 
Cost of raw materials (fabrics) 
Cost of labour 
Cost of equipment 
Pace of IT change 
Training opportunities for labour 
Material Handling 
Line Balancing 
Quality Control 
Rejects 
inventory Control 
Research and Development 
Availability of technical staff (i-or 
repairs and maintenance) 
Maintenance of equipment 
Other, please specify 
Thank you very much for your comprehension and collaboration in filling in the questionnaire. 
Hurreeram. DK 
Faculty of Engineering 
University of Mauritius 
Reduit, Mauritius 
Tel (230) 454 1041 
Fax (230) 465 7144 
Email hureeram@uom. ac. mu 
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Appendix B 
Survey of Garment Retailers in the UK 
The objective of the survey was to identify order winners and order qualifiers to the 
following market segments: Haute Couture, Designer shops, Independent and 
Specialised stores, Department stores, Retail Chains and Discount Stores. The survey 
results were eventually used to work out a rating to compare the price charged, the 
quality characteristics of the products, the variety of products offered and the volume 
of products available for specific styles in the various market segments. The survey 
was conducted by visiting retail shops in Huddersfield and London. In most cases the 
questionnaire was filled in by the stores manager. 
The retails shops visited include 
Haute Couture: Christian Dior, 11 Piacere Donna 
Designer Shop: Yves St. Laurent, Levi's 
Independent Store: Next, Gap 
Department Store: Marks and Spencer, British Home Store 
Retail Chain: Littlewoods, George (Asda) 
Discount Store: Matalan, Woolworths 
BI 
Survey Questionnaire 
Grateful if you could spare some of your time to fill in the questionnaire. 
Name of Company ................................................ 
Address ............................................................. 
Contact person ..................................................... 
Tel ............................ Fax ............................. Email ..................................... 
Qu L Which market segment do you perceive your company to be part of? Please tick. 
1. Haute Couture 
2. Designer shop 
3. Independent store 
4. Department store 
5. Retail chain 
6. Discount store 
Qu2. Please indicate the characteristics associated to the specified market segment in QuI above. 
Please tick. 
I. Sale of branded garments 
2. Sale of own branded garments 
3. Unique design 
4. Personalised customer service 
5. Low price 
6. Moderate price 
7. Expensive garment 
8. Limited volume 
9. High volume 
10. Low variety 
11. High variety 
12. Large number of outlets 
13. Limited outlets 
14. Other please specify .......................................................................... 
B2 
Qu3. What are the features that qualify a supplier to serve the specified market segment? Please tick. 
I. Fabric design 
2. Garment design 
3. Fabric and garment design 
4. Aesthetics 
5. Fabric quality 
6. Garment quality 
7. Garment price 
8. Rapid response to market requirement 
9. Delivery reliability 
10. Brand 
11. Other, please specify ............................................................................ 
Qu4. What are the features that allow suppliers to win orders in the particular market segment? 
I. Fabric design 
2. Garment design 
3. Fabric and gan-nent design 
4. Aesthetics 
5. Fabric quality 
6. Garment quality 
7. Garment price 
8. Rapid response to market requirement 
9. Delivery reliability 
10. Brand 
11. Other, please specify ............................................................................ 
B3 
Qu5. On a scale of I to 10, please rate the following features for your market segment as appropriate 
and per the details given below: 
Typical Product Please insert average rating on a scale from I to 10 
Price rating 
I is L5 
10 is LIM 
Quality rating 
1 is low quality 
10 is exclusive quality 
Variety offered 
I is low variety 
10 is high 
variety 
Volume of specific 
styles 
I is very low volume 
10 is high volume 
Shirt 
Trousers 
T-Shirt 
Thank you for your collaboration and the time devoted in the filling of the 
questionnaire. 
Hurreeram Dinesh Kumar 
Manufacturing System Research Group 
University of Huddersfield 
Queensgate 
Huddersfield, HDI 3DH 
UK 
Email: d. k. hurreeram@hud. ac. uk 
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Appendix C 
Details of Garment Manufacturing Companies in Mauritius 
No. Company Year of No. of Type of Products Manufactured 
Est. Employees Product 
I Cie Mauricienne de 1986 3000 Knitted t -shirts, polo shirts, sweatshirts, jogging suits, 
Textile 1 fancy dresses, cardigans 
2 Tropic Knits 1987 2500 Knitted t-shirts, polo shirts, sweatshirts 
3 Sonia Wear 1984 1600 Knitted t-shirts, polo shirts, sweatshirts 
4 Star Knitwear 1987 1300 Knitted Dresses, lingerie, brass, hosiery, Other knitted 
garments, jersey wear: skirts, dresses, shorts. t- 
shirts, polo shirts, sweatshirts 
5 Tee Sun 1987 1200 Knitted I t-shirts, polo shirts, sweatshirts, Other knitted 
garments, jersey wear: skirts, dresses, shorts.. 
6 Corotex 1983 1200 Knitted I Sportswear: jogging / track suits, gym wear, t- 
shirts, polo shirts, sweatshirts 
7 Prosimex 1988 1000 Knitted I t-shirts, polo shirts, sweatshirts 
8 United Apparel 1989 960 Knitted Jackets, polo shirts, t-shirts, pants 
9 Sentosa 1988 800 Knitted Dresses, Other knitted garments, jersey wear: 
skirts, dresses, shorts.. 
10 Kentex Garments 1987 760 Knitted t-shirts, polo shirts 
11 World Knits 1993 700 Knitted t-shirts, polo shirts, sweatshirts 
12 Olympic Knitting 1986 650 Knitted T-shirts, polo shirts, fancy garments, ladies & 
children wear 
13 Tangara 1986 500 Knitted t-shirts, polo shirts, sweatshirts 
14 Victory Garments 1986 450 Knitted t-shirts, polo shirts, sweatshirts 
15 Hong Kong Shanghai 1985 400 Knitted t-shirts, polo shirts, sweatshirts 
Knitting Factory 
16 Victory Garments 1982 400 Knitted Children's, Kids wear 
17 Richfield Textiles 1994 390 Knitted t-shirts, polo shirts, sweatshirts, Other knitted 
garments, jersey wear: skirts, dresses, shorts. 
Underwear, socks, stocking 
18 Avant 1987 350 Knitted Children's, Kids wear, Sportswear: jogging 
track suits, gym wear, t-shirts, polo shirts, 
sweatshirts 
19 Hong Kong Garments. / 1986 270 Knitted Blouses, Dresses, Other knitted garments, 
Maydon Fashion jersey wear: skirts, dresses, shorts, t-shirts, polo 
shirts, sweatshirts 
20 Napson's 1987 250 Knitted Shirts, t-shirts, polo shirts, sweatshirts 
cl 
No. Company Year of No. of Type of Products manufactured 
Est. Employees Product 
21 Nigma Gloves 1984 250 Knitted t-shirts, polo shirts, sweatshirts, Other knitted 
garments, jersey wear : skirts, dresses, shorts.. 
22 Tan Union 1984 208 Knitted t-shirts, polo shirts, sweatshirts 
23 Maurihai 1988 170 Knitted I t-shirts, polo shirts, sweatshirts 
24 Tweed 1990 150 Knitted t-shirts, polo shirts, sweatshirts 
25 Birkill Clothing 1988 150 Knitted Shirts, t-shirts, polo shirts, sweatshirts 
26 Hyper Confection 1988 150 Knitted Other knitted garments, jersey wear: skirts, 
dresses, shorts. Shirts, Sleep / night wear, 
lSportswear: jogging / track suits, gym wear 
27 Fabulous Garments 1981 150 Knitted Children's, Kids wear, Sportswear: jogging 
track suits, gym wear, t-shirts, polo shirts, 
sweatshirts, Shirts, Suits, jackets, ensemble.. 
28 L'Inattendu 1990 130 Knitted Blouses, Children's, Kids wear, Dresses, Other 
I 
knitted garments, jersey wear: skirts, dresses, 
shorts.. 
29 Goldenwear 1988 110 Knitted Dresses, lingerie, brass, hosiery, Shirts, t-shirts, 
polo shirts, sweatshirts 
Total Knitted 20148 
No. Company Year of 
Est. 
No. of 
Employees 
Type of 
Product 
Products manufactured 
30 Textile Industries 1972 
f 
3800 Woven Shirts 
31 Leisure Garments 1983 1950 Woven Shirts, Jeans wear, denim wear, Skirts 
_ 
32 Novel Group 1987 1400 Woven Jeans wear, denim wear, Blouses, Children's, 
Kids wear, Dresses, Other knitted garments, 
Jersey wear: skirts, dresses, shorts. Suits, 
jackets, ensemble.. 
33 Sinotex 1984 1340 Woven Jeans wear, denim wear, Shirts, Skirts, Suits, 
jackets, ensemble, dresses 
34 Grove Industries 1986 1300 Woven Shirts 
35 Aquarelle Clothing 1987 1200 Woven Shirts 
36 News Island Clothing 1985 1058 Woven Blouses, Shirts 
37 Ely 1989 850 Woven Blouses, Shirts, Dresses 
38 Corona Clothing 1972 600 Woven Suits, jackets, ensemble. Trousers, Shorts 
39 Bentley Apparel 1988 500 Woven Blouses, Shirts 
40 Firemount 1990 500 Woven Jeans wear, denim wear, Shirts, Skirts, Suits, 
C2 
No. Company Year of 
Est. 
No. of 
Employees 
Type of P 
Product 
roducts manufactured 
41 Mahadeo 1990 500 Woven Shirts, Skirts, Work clothes, uniforms, coats 
42 BH Industries 1984 450 Woven Blouses, Shirts 
43 Overseas Garment 1988 400 Woven Blouses, Dresses, Skirts, Shirts 
44 Texamon 1988 350 Woven Shirts, Underwear, socks, stocking 
45 Job Textiles 1986 250 Woven Dresses, Shirts, Skirts 
46 Palmar / Clemence 1980 250 Woven Jeans wear, denim wear, Shirts, Skirts, Suits, 
ackets, ensemble 
47 Safco Mode 1992 250 Woven 
j 
Jeans wear, denim wear, Shirts, Skirts, Suits, 
ackets, ensemble 
48 Noblesse 1986 225 Woven 
I 
Blouses, Shirts, sleep/ nightwear, Underwear, 
Socks, Stockings 
49 Phoenix Wear 1988 225 Woven Blouses, Shirts, Dresses 
50 Tropiko 1981 225 Woven Blouses, Shirts, Childrens, Kids wear, dresses, 
shirts, skirts 
51 MFM 
Confection/Caustat&Sons 
1983 220 Woven Blouses, Shirts, Dresses, Headwear, Caps, 
Headband, Skirts 
52 Manupan 1973 200 Woven Shirts, Skirts, Suits, jackets, ensemble... 
53 Jack Tellor / Paul de 
Vence 
1975 185 Woven Shirts 
54 R. S. Fashions 1984 175 Woven Jeans wear, denim wear, Shirts, Skirts, Suits, 
Dackets, ensemble 
55 Contessa Fashion 1987 160 Woven Blouses, Shirts 
56 Blue Azur 1987 150 Woven Childrens, Kids wear 
57 Fimtex 1988 150 Woven Sleep / night wear 
58 Life Garments 1986 150 Woven Blouses, Shirts, Skirts 
59 M. G. Garments 1985 150 Woven Dresses, Shirts, Skirts 
60 Shams Fabrics 1989 150 Woven Baby / infant wear, diapers, Blouses, Children, 
Kids wear 
61 SVU Ltd 1985 150 Woven Baby / infant wear, diapers, shirts 
62 Jeanswear 1990 140 Woven Jeans wear, denim wear 
63 Palmira 1993 135 Woven Shirts 
64 Autentic Wear Ltd 
I 
1995 
I 
125 
I 
Woven 
I 
Childrens, Kids wear, Dresses, Jeans wear, 
denim wear 
1 65 JUniforms 1 1974 1 122 1 Woven IShirts, Skirts, Work clothes, uniforms, coat 
C3 
No. Company Year of 
Est. 
No. of 
Employees 
Type of 
Product 
Products manufactured 
66 HM Garments 1984 120 Woven Blouses, Shirts 
67 Carnaval 1980 
1 119 1 Woven ICarnival, party dresses 
68 First Garments 1986 
1 110 1 Woven IShirts 
ITotal Woven 20334 
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Appendix D 
Open Ended Questionnaire for Construction of Apparel Manufacturing 
System Model 
Company Name 
No. of Employees 
Product range 
Market segment 
Main Activity Sub-activities Decision Node and Time Span/Documents and 
Decision Maker Records/Data and material 
Flow/Performance measures 
Sales and Marketing 
Product Design and 
Development 
Cut, Make and Trim 
Planning and 
Control 
Purchasing and 
Inventory 
Human Resource 
Finance and 
Accounting 
Activity Sub activities Input Output Control Mechanism 
Other Remarks (Miscellaneous) 
Quality Assurance System 
Maintenance Management System 
DI 
Appendix E 
Audit Tool Questionnaires 
PRODUCT DESIGN AND DEVELOPMEN T 
- - - CODE STATEMENT -----7 k 1 i c 
Strategy Scol-C!, Best 
Score 
The stralegyfor product design and development is WHO 
5 
1t o obtain the designfi-om the customer D1_ 3 
2t o produce the desigiis using h7-house cývperiise only (including 
ex , perts " 
fi-om molher compuiýv, ij upplicable) 
D2 3 
3 to work out the design as ajoint ýIorl between the customer uncl 
the PD&, D deparonew 
D3 5 
4 to subcontract the desýgn uclivi(v to a design agent D4 3 
The extent of involvement of the customer in the product 
designprocess is: 
WHO 5 
5 the customer does not involve in the design process D2 
6 the customer has little participation in the design process D2/D3 
3 
7 the customer a, -Iiveýv pul-liciputes in the design process 
D 111)3 5 
8 the customer leads the design process DI 
3 
In addition to PD&D department, the other departments 
activell, involved in the design process include 
wl 10 30 
Soles aml Ahil-kciiiig 
D211)3 5 
10 plumling (110 CO)III-01 
D21D3 5 
Purch(isi; ig (iml Inventory 
D21'D3 
12 Alutiqfixotring (CAIT) D21D3 5 
13 Fil? 11171-ewul Accounli, 7g D21D3 
5 
14 Ilumon Resource Mcmugemew (Persomiel) D21D3 5 
15 XXX (not applicable/non of the above) D 1/1)4 
3 
Data transfer between the PD&D department and the 
departments actively involved in the design process is 
through 
I 1()W 14 
16 11#ormul Incelilig 
D21'D3 3 
17 II-01-mal mecting 
D21D3 3 
/8 E-Imid D21D3 3 
19 Local wv(i iietwork (comp(mv iqlbrinution sYslem) D21D3 
5 
'nie fabric design is obtained from 
W1 10 5 
20 D21D3 5 
21 The customer DI 3 
22 Fabric suppliers D4 3 
23 The design agent D4 3 
l Garment specifications are wl 10 
24 j obtained from customer DI 
25 determined in-house (including from mothei- company) D2 3 
26 worked hcIviven customer and PD&D delhirtinent D3 5 
27 obtained fi-oni the design agent D4 3 
Carment patterns (graded) are WHO 5 
28 supplied by tile customer D1 3 
29 in house manually 1) 1 /D2/1)3 
30 m-oduced in house usim, a CAD system DI /D2/1)3 3 
31 produced in house using a CADICA A fsýyslein 1) 1 /D2/1)3 5 
32 supplied by the design agent D4 3 
Fabric design is carried out using How 5 
33 a manual system (hand sketch) 1)2/D3 3 
34 a CAD system D2/1)3 3 
35 q)ecialised. /ahric design sojiware D21D3 5 
36 XXX (None of the above, Not applicable, Don't know) D 11/1)4 
The garment design process involves the extensive use of HOW 26 
37 1"Orecasling dala D21D3 5 
38 Point (? / sale data D21D3 5 
39 End (? fseasonsales data D21D3 
3 
40 Specialised apInirel design sYstems (CAD, Electronic sketching 
svstems, templateprogrannnes) 
D21D3 5 
41 Simulation si, stems D21D3 5 
42 past design D21D3 3 
43 XXX (None ofthe above) D2/1)3 3 
Aspects of garment scrviccabilit. ý N%hich are most emphasized 
u )on during the design process include 
I low 31 
44 CoInfin-t D21D3 5 
45 DUrability D2/D3 3 
46 I-Linctional use D2/D3 3 
47 CreativitIVInnovation D21D3 5 
48 Uniqueness D21D3 5 
49 Tivist D21D3 5 
50 Shrinkage D21D3 5 
51 XXX (Don't know) D2/D3 
In making garment choices manufactured by the company, 
end users mostiv focus on 
HOW 49 
52 SýJ'Jing DIID3 5 
53 Fit DI/D3 3 
54 Fabrics 1) 1 /D3 5 
55 1)1. ice DI /D' ) 
12 
56 Brand naine 
DII/D3 5 
57 Producl presentation 
DIID3 5 
58 Creativity in design DIID3 
59 Uniqueness oj'design 
D11D3 
60 Durability DI/D3 3 
61 Stability DI/D3 5 
62 Aesthetics DI/D3 5 
63 XXX (Don't know) D2/D3 2 
Cost estimates for the garment are worked out - 
HOW 
- - 
16 
04 bused on 1) is/ experience 
D I 1D21D3 3 
65 using specialised sq1twure 
DI1D21D3 5 
66 based on customer expectations 
Dl1D21D3 5 
67 hased on competitor prices 
Dl1D21D3 3 
The lead time for agrecing upon a fabric design with the 
customer is 
WII FN 5 
68 less thun one week 
D21D3 5 
69 between one to two weeks 
D2/D3 3 
70 between two to three weeks 
D2/D3 3 
71 more than four weeks 
D2/D3 
- 
3 
The average lead time for the design of a new product is 
(fi-oiiis-, tiiil)lci-eqticsttocoiifit-iiiedcustoincrordei-) 
- WI II-ý, N 5 
-72 less 
DD) 2? 1 Ij 3 5 
73 between five and ten days 
D2/D3 3 
74 between ten and fifteen days 
D2/D3 3 
75 between fifteen and twenty days 
D2/D3 3 
76 niore than twenty days 
D2/D3 3 
Design of a product line involves 
Wl IAT 19 
77 ucla'ing dij, -enoutionjealurcs to post Clesigns 
D2/IJ3 5 
78 designing completeli, afýfkrenl products 
D21D3 5 
79 PI-Cparing cosl estimates (quotalions). for Inunqful-1111-ing Ille 
VOCIIIC-t 
D21D3 3 
80 generating Me product specijications 
D21D3 3 
81 roducing the gradedpalterns 
D21D3 3 
Product design is evaluated against market place 
requirements through (lie use of 
WHAT 16 
82 Alarket Survcvs D21D3 5 
83 Prodita sales rule dulu 
D211A 3 
84 POS claialEPOS daia 
D21D3 5 
85 Fushionlirmleshows D21D3 3 
86 XXX (None ofthe above, Don't know) 
D2/D3 
The differentiation features 01, (lie product N, is-"I-N is thosc 
proposed bý, competitors are in terms of' (please tick aný four) 
\VI IA1 20 
'ý7 
the brand D2/D3 3_ 
88 the price D2/D3 3 
89 the qualitY 
D21D3 5 
90 productfil 
D21D3 
91 ihc st), litig 
D21D3 5 
92 the service qualiti, 
D21D3 5 
93 XXX (Don't know) D2/D3 3 
The wesent strateg), for PD&D is adopted because 
Wily 
- 
5 
94 it has paid offover the past 1) 
1 /D2/D3 3 
95 of cost constraints for investment in more appropriate technoloýy D 
l/D2/D3 3 
96 of unavailability of skilled designers 
DI/D2/D3 3 
97 of unavailability of skilled labour for runnino CAD/CAM 
systems 
DI /D2/D3 3 
98 ofthe policies of the mother company 1) 1 
/D2/D3 3 
99 it is most competitive 
D 11D21D3 5 
100 Don't know DI/D4 3 
MARKETINC/MERCHANDISINC 
CODE STATEMENT Tick Strategy Score [test 
Score 
The markefing stralegi, is WHO 5 
1 to use the marketing department (including that in the company's 
home country) 
Afl 5 
2 to use a localloverseas agent M2 3 
3 to use the czistomerfiw marketing the product M3 3 
The product is marketed HOW 5 
4 Directh, to the retailers All 5 
5 To wholesalers MI/M3 3 
6 To sziles agents M2 3 
7 through a manufacturing network m1 3 
8 through the customer M3 3 
Data transfer between the company and the customer is 
effected via 
How 19 
9 1Tc/(7)h0'? c All 3 
10 F(ty All 3 
Electronic Data Interchange (EDI) Al/ 5 
12 haernet EDI A41 
13 Enmil m1 3 
Fite main areas of activity for the marketing department 
include [low 
37 
F4 
14 (yP, -On()tjOjj and adj, ej-jj. ýjjjjz culnpajjýn, y 
15 Organisation ojjbshion1trade shows 
All 5 
16 Participation injashion1trade shows 
All 3 
17 Participation in promotion anti advertising campai . gns 
A41 3 
18 Marketing reseurchfor idenlýfting neiv customers and customer 
needs 
ml 5 
19 Marketing reseurchfor identýfting new channels (? fdistribution 
All 5 
20 Working on shorl term markelingplans 
All 3 
21 IYorking on long term marketing plans 
A// 3 
22 Research to identifj, the strength and weakness oj'compelitors 
A// 5 
Marketing is done I low 24 
23 LIS111,11 PreVIOLIs designs 
MI 3 
24 using new designs (proposed samples) 
All 5 
25 using the company rqnaution 
All 5 
26 using personal contacts 
MI 
27 through govei-iiiiieilt/para-statal/lion government or-anisations 
M1 3 
28 using the hrand name 
All 5 
The percentage of annual turnover spent on marketing is 
I IOW 5 
29 Negligible M2/M3 3 
30 Between I% and 5% M2 
3 
31 Between 6% and 10% 
MI/M2 5 
32 Bet ween I I% and 15 % 
All 5 
33 More than 15% M1 5 
34 
XXX (don't know) 
MI /M2/M 3 
The average lead time for marketing (start of process to 
confirmed order from customer) is usually 
\VI I1 5 
_ 35 It'jhin (),,,! "1"'7117 
AIIIA12 5 
36 between one to three montlis MI/M2 
3 
37 between three to six months MI/M2 
3 
38 between six months to one year MI/M2 
3 1 
39 more than one year 
MI/M2 3 
The 1)i-otltict/custoiiier/cotiiiti-ý, combination aimed at bý file 
marketing functionfor thecoming two N cars is 
WII AT 25 
40 similar products, same customers, same country 
ml 
41 similar products, different customers, same countrv M1 
5 
42 similar prodUcts, different custorners, different country M1 
5 
43 different products, same customers, sarne country M1 
5 
44 clý#ýrenl products, dilki-ent customers, same cou"Ity Af/ 
45 different products, ditTerent customers, different country M1 5 
- 
The 1)i-o(iiiet/etistoiiier/cotiiitr), combination served by the 
company over the past two years is 
WII AT 25 
46 similar products, sarne customers, same COLIntry MI 
[5 
47 s imilar products, different CLIStOlIM'S, SM11C C01111tr) 
48 s imilar products, different custorners, different country M1 
5 
49 d ifferent products, same customers, sarne country M1 
5 
50 dýfjerent lwodncis, difftrent cuslomers, same commy M1 
5 
51 different products, different customers, different country mI 
Over the past two years WII AT 
10 
[-5 2t he company has won customers in fimour qfits conl1wil . lors All 
5 
53 t here hus been increasing demand (# similar In-oducts All 
5 
54 the demand for similar products has been stable m1 3 
55 the demand For similar products has been decreasing m1 3 
56 there has been increasing pressure oil quality of products m1 3 
57 there has been increasing pressure on design features m1 3 
58 there has been increasing pressure on lead time reduction mI 
59 there has been increasing pressure on order size reduction m1 
3 
60 there has been increasing pressures on price reduction m1 3 
The market category serviced by the company is WII AT 5 
61 Hante Couture (ver 
'v 
high lwicc, excellent quality, imiclue desigii, 
large vuriely, ven, low volume) 
All 5 
62 Designer Wears (high price, high quality, stylish design, high 
variety, low volume) 
m1 5 
63 Independent and Specialised Stores (moderate price, hi-h quality, 
lowyariety, high volume) 
m1 3 
_ 64 Department Store and Retail Chains (moderate price, good quality, 
low variety, high volume) 
m1 3 
65 Bargain and Discount Stores (low price, moderate quality, low 
variety, high volume) 
m1 3 
The product marketed can be classified as being WHAT 
5 
66 on-going parnicnts (non seasonal, stable demand throm, hout the 
year) 
m1 3 
67 basic oarments (non seasonal, limited change in style over a year) m1 3 
68 seasonal garments (demand is spread olily over a particular season) m1 3 
69 fiishion garments (usually seasonal garments, however, requiring 
Irequent change in styling) 
A41 5 
Marketing is conducted for WII AT 5 
70 CM'I' operatiolls ojjjý m1 3 
71 design and CA]Tol)erations All 5 
72 make to order only m1 3 
73 make to order and make to stock M1 3 
74 make to stock m1 3 
Fhe company accepts WI IAT 
5 
75 Orders for specific products without possibilities for change once 
nianulacturing starts 
m1 3 
76 Orders for specific products with possibilities for minor design 
changes linked with CMT operations 
m1 3 
F, 6 
77 1 
l 
0; ýý-sjor specijic products with small order sizes r-Cnewed on a 
regular busis iviih or without design changes during the course of 
noniýfacture (repeat order policy) 
5 
The order size (number of pieces per order) marketed is WHAT 
- 
5 
78 of the order ql ajew thousands All 5 
79 ofthe order of tens of thousands m1 5 
80 of the order of hundreds of thousands m1 3 
81 of the order of in iII ions m1 3 
82 XXX (there is no specific limitation on order size) m1 3 
'rhe comixtitive advantage of the company vis-a-vis its 
immediate competitors is the 
WII AT 40 
83 /)I. i,, C qfcl-ed 
84 Product quality All 5 
85 Product design ml 5 
86 Delivery reliabilit)) ml 5 
87 AIti"iýfýit-titi-ingflexibiliti, A// 5 
88 Productivia, level ml 5 
8 89 9 Industrial infrastructure If 1 5 
90 lead litne All 5 
91 XXX (don't know) m1 3 
On average, the 1)ercentage amount of l)roducts sold at mark 
down prices is 
WH AT 5 
92 Lcss 1hUn-5%O All -5 
93 less than 10% MI 3 
94 between 10% and 25% mi 3 
95 between 25% and 50% m1 3 
96 more than 50% m1 3 
97 XXX (don't know) mi 3 
The current marketing strategy is adopted because Wily 10 
98 it has paid (? ff ovcr the past All 
99 of cost constraints m1 3 
100 it is most competitive m1 5 
101 oftinle constraints ml 3 
102 oflack ofopportunities m1 3 
103 XXX (don't know) m1 3 
CMT 
CODE STATEMENT Tick Strategy Score Best 
Score 
The CMTstralegy is WI IAT 5 
I to have long run production A1 3 
2 to have hatch production A2 5 
1 `7 
3I o huve short run production ýi 3 5 
Method study and work measurentent is conducted by WI 10 
I expei-ienced workers AI /A 2/A 3 3 
2t i-ained personnel AI /A2/A3 3 
hIdUS11-i(II CIIgiI7C0-S .4 IIA21113 
5 
The actual layout of the factory is How 5 
4 IiIIC 0/- 1)F0d11CI-01-iCI71C(I /UJI0111 A1 3 
5 functional or process-oriented layout A2 5 
6 cellular layout A3 5 
The material handling system used is the I low 5 
7 progessive bundle systein (PBU) AI 
8 unit production gslem(UPS) A2 5 
9 cellular production systein A2/A3 5 
10 manual rail system Al/A2 3 
11 automatic COMPLIterised rail AI/A2 5 
Marker making is performed I low 5 
_ 12 manually on the fabric Al/A2/A3 3 
13 manually using a marker paper and carbon copies Al/A2/A3 3 
14 using a CAD system AI /A2/A3 5 
15 using a CA DICA M wvlem (Digitised si, stem) A1 
1A 21,43 5 
The percentage of defective order due to poor mark I low 
5 
16 /css Illan 5% A IIA21,43 5 
17 between 5 and 10% Al/A2/A3 3 
18 between 10 and 15% Al/A2/A3 3 
19 more than 15% Al/A2/A3 3 
Spreading is done I low 
20 manually Al/A2/A3 3 5 
21 
_ 
using automated spreading machine with fabric control 
devices(tension, position, end treatment) 
AI /A2/A3 5 
22 usino automated spreading machine without fabric conn"ol 
devices 
Al/A2/A3 3 
The cutting room involves I low 5 
23 operator controlled cutting (use of portable cutting knives) AI /A2/A3 3 
24 the use of band knives Al/A2/A3 3 
25 the use ot'die cutting AI /A2/A3 5 
26 set-vo assisted cutting Al/A2/A3 5 
27 computer controlled culting (CADICAAlsivem) A I/A 24-13 5 
Transfer marks on cut fabrics are obtained by using HOW 5 
f"8 
28 v ertical siraighl knives 
29 h ot notches 
AI /A2/A3 3 
30 d rills 
AI /A2/A3 3 
31 t hread marking machines 
Al/A2/A3 5 
32 t emplates and wax pen 
AI /A2/A3 3 
33 manual systems 
Al/A2/A3 3 
Fusinp, is carried out using 
[low 5 
34 rollers prcsses 
A 11A 21,43 
35 flat-bed presses 
Al/A2/A3 5 
36 continuous pressing machines 
Al/A2/A3 5 
37 irons Al/A2/A3 3 
Machines used for the assembly of apparels are 
I low 5 
38 manual requiring skilful operators 
Al/A2/A3 3 
39 serni autornatic with control devices 
AI /A2/A3 5 
40 A IIA21A3 5 
Pressing is done using 
How 5 
h uck press 
A I/A 21,13 5 
42 iron press 
Al/A2/A3 3 
43 block or die pressing 
Al/A2/A3 5 
44 form pressing (topper press) 
Al/A2/A3 5 
45 stearners 
AI /A2/A3 3 
46 manual stearn iron with suction table 
Al/A2/A3 3 
Line balancing is performed 
I low 10 
47 manually 
Al/A2/A3 3 
48 Its/ . 17g U computerised s vstein 
A //A 21', 1113 5 
49 on an overtime basis Al/A2/A3 
3) 
50 using, multi-skill operators 
AI /A2/A3 5 
The production line layout is 
WII EN 5 
51 revielt, cýl cm(I resel. 1br each manqfiicluring order 
A //A 3 5 
52 the sarne all the time Al/A2/A3 
3 
53 is reviewed and reset in the event ot'line balancing problerns Al/A2/A3 
3 
To establish production standards Nvork stud) (Method Study 
& Work Measurement) is normally conducted 
WHEN 5 
_ 54 on and offto solve problerns on the line Al/A2/A3 
3 
55 on a regular basis duritigpi-oduction A 
IIA 21A 3 5 
56 onlv at the start of manufacture ofeach order Al/A2/A3 
3 
The product(s) most often manufactured by the company 
i 11 cIu (I C 
WI IAT 5 
I9 
57 INS AI A2 A3 " 
58 T rousers AI /A2/A3 A 33 5 
ý 
59 S kirts AI/A2/A3 5 
60 BIOLIses AI/A2/A3 5 
61 T-sh irts AI/A2/A3 5 
6-2 Kidswear AI/A2/A3 5 
63 Dresses AI/A2/A3 5 
64 J ackets A l, 'A2/A') 5 
65 Lin-erie n 
AI /A2/A 3 5 
66 Denim Wear AI /A2/A3 5 
The percentage of fabric defect is 
WII AT 5 
67 less than 2% A 1/1421,43 
5 
68 between 2% to 4% AI/A2/A3 3 
69 between 5% to 7% AI/A2/A3 3 
70 between 8% and 10% 
AI/A2/A3 3 
The percentage of defects arising from wrong transfer inark's 
is 
WII AT 5 
- 71 less than 2% A 11,112ý43 
5 
72 between 2% and 4% 
AI/A2/A3 3 
73 between 5% and 7% 
AI /A2/A3 3 
74 between 8% and 10% AI 
/A2/A3 3 
The amount of waste produced duringcjMýY_oprmation is 
W 1-1 AT 5 
75 less 111an 2% A IA-I 21A 
3 5 
76 between 2% and 4% 
AI /A2/A3 3 
77 between 5% and 7% AI/A2/A3 
3 
78 between 8% to 10% AI/A2/A3 3 
The percentage of defects attributed to the fusing operation is 
WII AT 5 
79 less th(m 2% A I/A 21,13 5 
80 between 2% and 4% AI/A2/A3 
3 
81 between 5% and 7% AI/A2/A3 
3 
82 between 8% and 10% AI/A2/A3 
3 
83 more than 10% AI/A2/A3 
3 
The percentage of defects due to incorrectly formed stitches 
WH AT 5 
84 less than 2% A IIA 2/A 3 
85 bet\ý een 2% and 4% AI/A2/A3 
3 
86 between 5% and 7% AI/A2/A3 
3 
87 between 8% and 10% 
IAI/ 3 
88 more than 10% 
1 
M 
3 
FI () 
PURCHASING AND INVENTORY 
CODE STATEMENT I ick Strategy Score Best 
Sco I -e 
Thepurchasing strategy is WII AT 5 
t o use sin le sourcing without strategic parmership reluliollshý) PI 3 
2t o use multiple sourcing 112 3 
3t o allowjbr supplierIcuslomer integrution P3 5 
The sourcing strategy for fabrics is WHO 5 
4 to obtain the fabric from the customer PI 3 
5 to obtain the fabric from a supplier recornmencled by the customer 111 3 
6 to compare cluotations fi-orn local suppliers and select best P2 3 
7 to compare quotations from local and overseas suppliers and select 
best 
P2 3 
8 to Use a network of suppliers P2 3 
- 9 1hrough a partnership relcuionship wilh specýfic supplier(s) 
P3 5 
The sourcing strategy for trims and accessories (T&A) is 
wl 10 5 
10 to obtain the T&A frorn tile customer 
PI 3 
II to obtain the T&A front suppliers recommended by the customer 112 
12 to compare uotations fi-oni local suppliers and select best 112 
3 
_ 13 to compare quotations fi-om local and overseas suppliers and select 
best 
112 3 
14 to use a multiple suppliers 112 
3 
15 i/irough a parinership relationship wilh spccýfic suppliers 
P3 5 
Selection of the fabric supplier is mainly based on Wily 
30 
_ 16 h, P,. i,.,, '11, ole'l 
P2 5 
17 the qualili, ol'theftibric 112 
18 the oiWer to deliverv lead lime 
P2 5 
19 (lelivery reliabilill, 
P2 5 
20 the involvement qflhe slipplier cis a purinerjbi- enhaticing prochict 
compell 11 I'MeSS 
P3 5 
21 the track record. for the Sipplier P2 5 
Selection of trim and accessories supplier is mainly based on WHY 
30 
22 Me price vuote(l P2 5 
23 the qualiti, q/ sipplies P2 5 
24 the ortler to delivert, leud lime P2 5 
25 cleliveiy reliability P2 
5 
26 the involvemew oj'the slipplier cis a parmerfin- enhalk-hig pr0chict 
Compel/ 11 llelless 
P3 5 
27 the truck recoiW qfthesupplier P2 5 
28 XXX (Not applicable) P3 3 
Fabric from the sup flier is mostly btained I low 
29 li n batches as and \0en requested by the company 1 
30 in bulk for the complete order 111/112 3 
31 Oil a. jIISI-iI7-IiI)7C I)Fbh'iple 113 5 
32 
33 Trims and accessories are purchased I low 10 
34 in batches as and when requested by the company PI /P2/P3 5 
35 in bUlk for the complete order PI/P2 3 
36 on ajust-in-lime principle P3 5 
37 (Not applicable) 113 3 
Data transfer between the company and the fabric supplier is 
v ia 
[low 16 
38 Telephone P 111)211'3 3 
39 Fax PI1P21P3 3 
40 Electronic Data Interchange P11P21P3 5 
41 Imernel EDI P11P21P3 5 
Data transfer between the company and the T&A supplier is via I low 16 
42 P 111)2,11'3 3 
43 f. -Uv 11111)211)3 3 
44 Electronic Data Interchange 11 111)211'3 5 
45 Inlernet EDI PI1P21P3 5 
- 
1"urchasingis carried out I low 10 
46 I'llantlaIIN (LISC ot'purchase order forms) I'll/132/133 3 
47 tIll-01,11,11 the use ol'a PC based purchasing software PI /P2/113 3 
48 ihrough Ihe use (? fa companY based compulerised hivenfoly colilrol 
sl'slem 
P11P21P3 5 
49 through the use ofEDI P 1, IP21113 5 
The inventorN control system is I low 10 
50 manual P 1/ 112/ P3 ) 3 
51 PC based-cornputerised MRP 111 /P2/P3 3 
52 Company computerised systern oil a local area network PI /P2/P3 5 
Inventory control is determined I low 10 
53 usiný ail Economic Order Quantity (EOQ) P 1/132/1)3 3 
54 using the. just-bi-time priticiple P111121P3 5 
55 oil it Kanban System PI/P2/P3 5 
56 when stock falls to re-order level 1) 1 /P2/P3 3 
57 as and when materials are needed PI /P2/P3 3 
On averagel the lead time for obtaining the fabric is WHEN 5 
58 P I/P21113 5 
mi three and six weeks 
I I I III/P2/P3) 
[12 
60 between six and nine weeks PI/ P2, P3 3 
61 more than nine week's P 1/112/1 
;3 
On average the lead time to obtain the trim and accessories is WHEN 
_ 62 l ess dicni three weeks PlIP21113 5 
63 between three and six weeks PI /P2/113 3 
64 Between six and nine weeks P1 /11-1/113 
65 more tlian nine weeks 13 1 /P2/P3 3 
On average, prior to production, the fabric is stored over a 
period of 
WHEN 5 
66 less thm? wic week PlIP21113 5 
67 one week 111/1112/1113 3 
68 one to two weeks P 1/1)2/113 3 
69 two to three weeks PI /P2/133 3 
70 three to four weeks P 1/1)2/133 3 
71 niore than four weeks Ill/1112/1)3 3 
On average, the trinis and accessories are stored over a period of 
WIIFN 5 
_ 72 less thaji one week 11111)211)3 5 
73 one week 131/112/1)3 3 
74 one to two weeks P 1/112/113 3 
75 two to three weeks P 1/112/113 3 
76 three to four weeks 11 1 /P2/P3 3 
77 more than four weeks P 1/132/1)3 3 
On average, following manufacture, the finished garment is 
shipped "ithin 
WII FN 5 
78 wic wcek PlIT21113 5 
79 one to two weeks 131/1)2/1)3 3 
80 two to three weeks 111/132/1)3 3 
81 three to four weeks 1) 1 /P2/113 3 
82 four to six weeks 131/1)2/1)3 3 
The qualitV of the incoming fabric is ensured by Wf IAT 5 
83 the reputation ol'the supplier 11,1/1)2/1)3 3 
84 the test results firom the Supplier 111 /P2/P3 3 
85 1000/0 inspection ot-the Illbric 1) 1/112/1)3 2 
86 sample testino ol'the fabric 
-- rII l/P2/P3 3 
87 siatistical quality colurol procedurcs. 1br ihefiabric P lIP21113 
The qualitý of the incoming trii us and accessories is ensured by WH AT 5 
88 tile FCpLItdtiOI1 of the supplier PI /P2/113 3 
89 the test results From tile supplier 111/1)2/1)3 3 
90 100% inspection ofthe trinis and accessories 11,1 /P2/113 3 
1-11) 
tl,, Iic(ilqziuliýi, conti-olpt-oce4iiiresfi)j- the trims widaccessories 
P 111'211'3 5 F'T 
-- ---- ---] 
PLANNING & CONTROL 
CODE STATEMENT Tick Strategy Score Best 
Score 
The strategv for planningandconfrolis WHEN 5 
I1 0r short lerm (loss Man 3 moiahs ahead) C1 5 
2 fin- medium lerm (3 to six months ahead) C2 3 
3 10r long lerm (6 months or more ahead) C3 3 
Production planning is carried out WHO 5 
_ 4 bY 1he plaiming c1cparimew bi collaboration wiih other 
(1cpartmelits 
('11(-'21('3 5 
5 by tile planning department alone CI /C2/C3 3 
6 by the mother company CI/C2/C3 3 
7 by the iiiirketiii,, /iiiercliaiidisiiio, department CI /C2/C3 3 
8 by the director CI/C2/C3 3 
Long term production plans (covering 6 months or more 
ahead) are based on 
I low I 
_ 9 sales forecasts C3 5 
10 non confirmed orders C3 3 
11 confirmed orders C3 5 
12 bLid,,, ctary expectations C3 3 
13 XXX (not applicable) Cl/C2 3 
Production planning and scheduling is carried out [low 5 
14 manually CI/C2/C3 3 
15 using a PC based production planning and control (MR11) system CI /C2/C3 3 
16 UNHIg a C01? 11)a11. )'b(1Sed COI? 11)lltei-isedpl-o(ilic. liolI plalmilig (. 0/111.01 
I'Vem 
C11C21('3 5 
Once manufacturing order is confirmed, material I low 10 
17 manually CI /C2/C3 3 
18 Using a computerised MRP system CI/C2/C3 5 
19 nsimpst--ý) -11 . meprinciple 
C11C21C3 5 
The probability for changes in order size following order 
confirmation and prior to start ofýoduction is 
I 10W, 5 
20 ('11C210 5 
21 less than 25% CI /C2/C3 5 
22 between 25% to 50% CI /C2/C3 3 
23 between 50% to 75% CI/C2/C3 3) 
24 niorc than 75% CI /C2 
=-) 
F] 4 
The probability for changes in order size Ns hile the order is 
heinly manufactured is 
25 1 7il C1,, C2A '3 
5 
26 l ess than 25% CI /C2/C3 5 
27 between 25% to 50% CI/C2/C3 3 
28 between 50% to 75% CI/C2/C3 3 
29 more than 75% CI /C2/C3 3 
In the event of changes in order size during production, the 
production plans are 
I low 5 
_ 30 '21 ( '3 5 
31 reviewed with much difficulty CI /C2/C3 3 
32 are not chan-ed CI/C2/C3 3 
33 XXX (not applicable) CI /C2/C3 3 
Fabrics, trims and accessories are received in the factory HOW to 
34 well in advance, for stock CI /C2/C3 3 
35 on a just-in-lime principle 
C11(-'21C3 5 
36 according to daily work orders CI /C2/C3 5 
37 based on weekly work orders CI /C2/C3 5 
38 based on monthly work orders CI /C2/C3 3 
Cut order plan is prepared I low 5 
_ 39 manually CI /C2/C3 
3 
40 using a pc bused soji Ware C1/C21C3 5 
41 using chart spreading CI/C2/C3 3 
Production time standards for sewing operations are set up 
using 
I low 5 
42 sample product data CI/C2/C3 3 
43 company standards data based on past experience CI /C2/C3 3 
44 method and time studies CI /C2/C' 3 3 
45 predetermined motion/tirne systems (PMTS) data CI /C2/C3 3 
46 PMTS software CI /C2/C3 5 
47 Geiieralsewing dala sojAvare (GSD) CLIC21C3 5 
Quality specifications for the finished garments are achieved 
through (lie use of 
I low 10 
48 100"ýo i11Sj)CCti011 01'tH1iSl1Cd I)I-OLILICtS C IV210 3 
49 Stalistical quahýv conlrol procedures vt,. r. I ull CA IT activities C11C21C3 5 
50 acceptance sampling procedures CI /C2/C3 5 
51 Quality audits for finished garments CI /C2/C3 3 
52 ISO procedures CI /C2/C3 5 
The company usually has production plans for WHEN 5 
53 mic io thrcc m0whs uhead C1 5 
54 three to six montlis allead C2 3 
55 six to nine months ahead C3 3 
FI*; 
56 nine to twelve nionths ahead C3 3 
57 more than twelve months ahead C3 3 
The average lead time bctvýceii customer confirmed order and 
delivery is usually 
WIIFN 5 
58 10111m 017L, moiall C/ 5 
59 between one to three months C1 3 
60 between three to six months CI/C2 3 
61 between six to nine months C2/C3 3 
62 between nine to twelve montlis C3 3 
63 more than twelve months C3 3 
The average time to deliver the order to the customer by ship 
is 
WII FN 5 
64 less thaii Iwo wecks CI 5 
65 between two to three weeks C1 5 
66 between three to four weeks CI/C2 3 
67 between four to five weeks CI/C2 3 
68 between five to six weeks C2/C3 
69 more than six weeks C3 3 
The average time to deliver the order to the customer by air WI I FN 5 
70 Icss th(m two duvs CI 5 
71 between two to three days C1 5 
72 between three to four days C1 5 
733 between four to five days C1 3 
74 between five to six days C1 3 
75 more than six days C1 3 
The Master Production Schedule (MPS) covers a period of WI IAT 5 
76 one week C1 3 
77 olle to III-o weeks CI 5 
78 two to three weeks Cl 5 
79 three to four weeks CI/C2 3 
80 four to five weeks CI/C2 3 
81 five to six weeks CI/C2 3 
82 six to seven weeks C2/C3 3 
83 eight weeks or more C3 3 
84 
On average the amount of scrap per order is WHAT 5 
/ess 111a)? Iwo I)CIVOIt CI1C21C3 5 
85 two to five Percent CI /C2/C3 3 
86 five to ei_gllt percent CI /C2/C' ) 3 
87 eight to tell percent CI /C2/C3 3 
88 inore than ten percent CI /C2/C3 3 
- 
On average the amount of reNvork per order is WHAT 
-- 
15 
I'l 6 
89 less lhcm tivo percew IA '2, '('3 
90 two to five percent CI/C2/C3 -3 91 five to eight percent CI /C2/C3 
92 eight to ten percent CI /C2/C3 
3 
93 more than ten percent CI /C2/C3 
3 
On average the amount of outgoing defects order is Lwi WI IA, 
r 
- 
5 
94 _ _ less 1114111 two PCI, cell/ C11C21C3 
5 
95 two to five Percent CI /C2/C3 
3 
96 five to eight percent CI /C2/C3 
3 
97 ei(, Ilt to ten percent CI 
/C2/C3 3 
98 more than ten Percent 
C 1, /C2/C3 3 
On average the antount of excess fabrics and trims per order 
is 
WII AT 
99 less tht /I III vo percel it CI IC2/C3 
5 
100 two to five percent CI/C2/C3 
3 
101 five to eight percent CI/C2/C3 
3 
102 eight to ten percent l 
CI /C2/C 
170 3ý 
ýjjjo 
re than ten percent 
CI /C2/C3 3 
HUMAN RESOURCE MANAGEMENT 
- - --- --- CODE STATEMENT ',, ý ý ic Strategy Score P Best 
Score 
The slrufegy. fi)r human resource management is WHAT 15 
I to maimain and develop an q1 'clive worklorce HI 
2 to attack or take advantage cheap labour 112 
3 use thecarrot ancl stick principle H3 3 
The number ofmanagement levels (hierarchy) in the 
compull, is Wllo 5 
4 Two (Direclor, workilig teams) 5 
5 Three (Director, Managers, Working teams) 5 
6 Four (Director, Managers, Supervisors, Working teams) 3 
7 five (Director, Managers, Supervisors, Foi-emen, operators) 
- -. 
I 11 3 
The percentage of indirect labour to direct Iabour is wl 10 5 
8 less than 50'o 112/H3 3 
9 between 5 and 10% 112/113_ 3 
to bet ween 10 and 15% 1121113 5 
II between 15 and 20% H2/1-13 3 
12 more than 20% H2/113 3 
Operator performance data are collected using I low 5 
13 bar codes III J12/113 5 
__ [job tickets II 1/112/113 3) 
I'l 7 
15 r eal lime, oil linc dala collection SI-slem 5 
O pera or productivity (output to input ratio) in the factory is HOW 5 
16 n ot assessed 111/112/113 3 
17 a ssessed manually 111/11-1/113 3 
18 a ssessed manually for a production line 
19 a ssessed using a software (line and factory productivity) 111 11-`113 5 
20 a ssess (I using specialisecl solhi-are (individual, line,, lbool-J, 
woduciivitv) H11112,1113 5 
i 
To improve (lie efficiency of the operators, the company 
nvests in 1 IOW 30 
21 c 
c 
olill . nuously improving the working enviromncw (lighling. 
oolhig, wall pubithig, housekeeping etc... 
_ 
5 
22 p rovich)ig workers with on the. joh training 5 
23 p roviding workers with homises cmd benqfilsjor amount (#'Ivorks 
complete(I on a piece rate gstem 111/113 5 
24 
provOing workers with an ergonomic working environmem 
(chairs, tables, muchine orieWation e1c... based mi method 
studies) 1111112 5 
_ 25 t he state qfthe art equipment 5 
26 ull ective equipmew maintenance sj, stem 5 
The company policy for preventing absenteeism is by I IOW 10 
27 pi-oviding attendance bonus 112/113 3 
28 pi-oviding production bonus 112/10 3 
29 usin',, warning systems 112/113 3 
30 promoiiiig leam work (team spirit) H /// 12 5 
31 attending individual pi-oblems (communication) 111/112 5 
On average the daily operator absenteeism rate is WII AT 5 
_ 32 less than 5% 11111121113 5 
33 between 5 and 100//o IIIA 12/113 3 
34 between 10 and 15% HI/112/113 3 
35 between 15 and 20% 111/112/113 3 
36 more than 20% 111 /112/113 3 
The annual direct labour turnover is WII AT 5 
_ 37 less 1/1,11, . 5% 
111/112/113 
_5 1 38 between 5 and 10% 111/112/113 3 
39 between l0and 15% 111 /1112/113 3 
40 between 15 and 20% III/Fi2/113 3 
41 more than 20% H 1/112/1-0 3 
The annual indirect labour turnover is 
_WI_IA 
1 5 
1`18 
43 between 5 and 10% 111 ý' 112/113 3 
44 between 10 and 15% 111 /112/113 3 
45 between 15 and 20% 111/1 12/H3 3 
46 more than 20% 111/112/1-13 3 
Motivation programmes for the operators include WHAT ---- 
35 
47 Orgum . Sed indool. and outdoor aclivilies (gumes, sporls, pic-Ifics 
etc-... ) 1111112 
48 production related bonus schemes 1111112 5 
49 award competitions (best operator, leam, leam leader etc ... 
HIIH2 
50 regular on theJob truijiitig progrunnnes HI 5 
51 regular out oj'thejob training prograinnics HI 5 
52 fiiir and wide scope promotimi HI 5 
53 opportimilies. 1br changing. jobs and respoiisibilifies 5 
The pe centage of foreign habour in the companý, is Wl IAT 5 
54 /Jil 11111121113 5 
55 Lill to 100/6 111 /112/113 5 
56 between 10 and 20% 111 /1-12/113 3 
57 between 20 and 30% 111/1-12/113 3 
58 between 30 and 40% Yl 1/1 12/YI3 3 
59 between 40 and 50% 111/112/113 3 
60 more than 50% 111 /H2/143 3 
The purpose of recruiting foreign labour is Wily I 
61 to cope with imavoilabiliti, (ý/. vkillcd locul labour 1111112/113 __ 
5 
62 to cope with increasing cost qflocul labour IIIIH21113 5 
_63 
to cope with lower productiviýj, of local labour 11111121113 3 
FINANCE AND ACCOUNTINC 
CODE STATEMENT 
Tick 
"ý. v 
Strali F s -ore c ý Best -ore Sc 
Thefinance strategy is to WHAT 14 
promole iiew investment and expansion Fl 5 
2 promote compum, repulation 172 5 
3 limit expeiises F3 4 
On average the percentage oforder delivered 1)), surface (by 
slýlp) is I 10W 5 
__ 4 / 001/1/, ý 1-3 3 
_ 5 about 90% F3 3 
6 about 80% F3 3 
7 abOUt 701/o F3 3 
8 labout 60% F3 3 
9 labOUt 50% F3 5 
11,19 
10 Il ess than 50% 5 
On average percentage of order delivered by air freight is_ I low 5 
11 l ess than 10% F2 3 
12 about 20% 1 `2 3 
13 about 30% F2 3 
14 about 40% F2 3 
15 about 50% F2 5 
16 more than 50% F2 5 
The wage payment system for machine operators is How 5 
17 the hourly wat, e system F3 5 
18 the piece rate wage system with single base rate F3 3 
19 the piece rute wage si, steln with variable huse rale FIIF2 3 
Information is monitored by the Finance and Accounting 
department b, using I low 5 
20 a manual system F3 
- 
3 
21 a pc based system F3 3 
22 a networA I)cisedcicc-oiiiititig. v(? Iiii, ui-e FIIF2 
The average time to process and ship orders, after 
man ufactu ring is complete, is WHEN 5 
23 less than olie week F2 
24 between one and two weeks F2 3 
25 between two and three weeks F-) 3 
26 more than three weeks F3 3 
The percentage of sales carnings invested in plant and 
equipment is 
WI IM 5 
27 less than ý0. 
28 between 5 and 10% FI 
29 between 10 and 15% F1 5 
30 between 15 and 20% F1 5 
31 between 20 and 25% F1 5 
32 more thcm 25Yo Fl 5 
The shipping cost as a percentage of order cost is Wl IAT 5 
33 less than 51ý1, ) F2 -5 
34 between 5 and 10% F2 5 
35 between 10 and 15% 1 `2 3 
36 between 15 and 20% F2 3 
37 between 20 and 25% F2 3 
38 more than 25% F2 3 
The air freight cost as a percentage of order cost is Wl IAT 
11,20 
39 Il ess ihan 5% F2 5 
40 b 
41 
42 
etween 5 and 10% 
between 10 and 15% 
between 15 -and 20% 
1`2 
1. - ) 
F2 
5 
3 
3 
43 between 20 and 25% F2 3 
44 more than 25% F2 
The percentage of orders meeting on time shipments is WHAT 5 
45 more than 95% F2 5 
46 between 90 and 95% F2 3 
47 between 85 and 90% F-2 3 
48 between 80 and 85% F2 3 
49 less than 80% F2 3 
Investment decisions on plant and equipment are based on WII AT 33 
50 long IC1,111 produclion plans F/ 
51 the quest to improve productivitY bY replacing worn out uIld 
obsolete equipment F/ 5 
52 ihe quest to expandproduction cupacili, 5 
53 the quest to i. mprove qualih, FI 5 
54 the quest to produce new product lines F/ 5 
55 the quest to improve saftly, and emironmentaIjactors F1 5 
56 the availubdiiy of enough capital (sales revenite andlor through 
borrowing) F1 3 
The percentage cost of direct labour per order is WI IA F 5 
57 less Ihan 10, % 
_F3 
5 
58 between 10 and 20% F3 5 
59 between 20 and 30% F3 1 
60 between 30 and 40% F3 3 
61 more than 40% F3 3 
The percentage cost of indirect habour per order is WII AT 5 
62 less th(m /OYO F3 5 
63 between 10 and 20% F3 3 
64 between 20 and 30% 1 `3 3 
65 between 30 and 40% F3 3 
66 more than 40% 1 3 
The percentage of fabric and trims cost per order is WHAT 4 
67 less Ih(m 20% F3 3 
68 between 20 and 301/'o F3 3 
69 between 30 and 40% F3 5 
70 between 40 and 50% 1. - 5 
more than 50% F3 
1121 
The percentage of other costs (building, electricitN, logistics, 
etc ... ) per order is 
Wl IA F 5 
72 less 1han 20% F3 
73 between 20 and 30% F3 3 
74 between 30 and 40% 1 `3 3 
75 between 40 and 50% F3 
76 more than 50% F3 3 
The percentage of turnover spend on training ot'direct 
labour annualiv is WI IAT 
T 
5 
77 less than 5'ý'O F2/F3 3 
78 between 5 and 10% F2/F3 5 
79 between 10 and 15% F2/F3 5 
80 between 15 and 20% F2/1-3 3 
81 inore than 20% 1-2/1`3 3 
The percentage of turnover spent on training of indirect 
labour annually is WII AT 5 
82 less than 5% F2/1, '3 3 
S3 between 5 and 10% I-2/F3 5 
84 between 10 and 15% F2/1`3 5 
85 between 15 and 20% 1`2/F3 3 
S6 morc 1hun 20% F21F3 3 
Over the last two years the company WII AT 5 
_ 87 hasseen its pr(fit margin increasing F1 5 
88 has seen its profit margin stable F1 3 
89 has seen its profit margin decreasing 1.1 3 
E22 
Appendix F 
Audit Results for Case Study Companies 
The detailed results Im the Low Cost, Iligh Value Added and Quick Response 
strategy companies are given in the following pages. The table bclo\ý rcpresents a 
summary ofthe functional strategics for each oftlic companies. 
Functional Strategies Low I li-h Quick 
Cost Value Response 
Strategy Added strateov 
Company Strategy Compam 
Company 
Marketing Strategy 
M 1: to use the marketing department (including that in the 
company's horne country) 
M2: to use a local/overseas agent V 
M3: to use the customer For marketing tile product 
Product Design and Development Strategy 
DI: to obtain the design From the customer 
D2: to produce the designs using in-house expertise only 
(including experts from mother company, if applicable) 
D3: to work out the design as a joint effort between the 
customer and the lID&D department 
D4: to subcontract the design activity to a design agent 
Planning and Control Strategy 
CI: lor short terin (less than 3 nionths ahead) 
C2: for medium term (3 to six montlis ahead) 
C3: for lono term (6 nionths or more ahead) .0 
Purchasing and Inventory 
1) 1: to use sim, le sourcing without strategic partnership I t, 
relationship 
112: to use multiple sourcing 
113: to allow for supplier/custorner integration 
Cut, Make and Trim Strategy 
A 1: to have long run production 
A2: to have batch production 
A3: to have short run production 
Human Resource Management 
1-11 : to maintain and develop an effective workforce 
F12: to attack or take advantage ofcheap labour 
1-13: use the carrot and stick principle 
Finance and Accounting 
FI: promote new investment and expansion 
F2: promote company reputation 
173: limit expenses VO 
Exemplar of'Low Cow Strate( gy 
2 
3 
4 
5 
6 
7 
8 
9 
Marketing Strategy M1 
"to use the marketing department (including 
that in the company's home country)" 
Score 
Statements Total Best 
The product is marketed 35 
To wholesalers 
Data transfer between the company and the customer is effected via 11 18 
Telephone 
Fax 
Email 
The main areas of activity for the marketing department include 6 38 
Participation in fashion/trade shows 
Participation in promotion and advertising campaigns 
Marketing is done (please tick any four) 18 15 
using previous designs 
using new designs (proposed samples) 
through government/parastatal/non government organisations 
using the brand name 
The percentage of annual turnover spent on marketing is 35 
Between 6% and 10% 
The average lead time for marketing (start of process to confirmed order from 35 
between three to six months 
The product/customer/country combination aimed at by the marketing function for 95 
similar products, different customers, different country 
different products, same customers, same country 
different products, different customers, different country 
The product/customer/country combination served by the company over the past 65 
1"-) 
Exemplar oj'Loot, Cost Strategy 
Score 
Statements Tota I Best 
similar products, different customers, different country 
different products, different customers, different country 
10 Over the past two years 12 9 
there has been increasing pressure on design features 
there has been increasing pressure on lead time reduction 
there has been increasing pressure on order size reduction 
there has been increasing pressures on price reduction 
11 The market category serviced by the company is 65 
Independent and Specialised Stores (moderate price, high quality, low variety, high volu me) 
Department Store and Retail Chains (moderate price, good quality, low variety, high vol ume) 
12 The product marketed can be classified as being 85 
basic garments (non seasonal, limited change in style over a year) 
fashion garments (usually seasonal garments, however, requiring frequent change in styling) 
13 Marketing is conducted for 35 
make to stock 
14 The company accepts 35 
Orders for specific products without possibilities for change once manufacturing starts 
15 The order size (number of pieces per order) marketed is 55 
of the order of tens of thousands 
16 The competitive advantage of the company vis-A-vis its immediate competitors is 25 30 
Product quality 
Delivery reliability 
Manufacturing flexibility 
Productivity level 
Industrial infrastructure 
17 On average, the percentage amount of products sold at mark down prices is 55 
Less than 5% 
18 The current marketing strategy is adopted because 8 10 
13 
Exemplar (#'Low Cost Strattý,,, y 
it is most competitive 
of time constraints 
Statements 
Score 
Total Best 
F4 
Exemplar of Low Cost Strategy 
Marketing Strategy M2 7 
"to use a local/overeseas agent" 
Score 
Statements Total Best 
1 The marketing strategy Is 3 5 
to use a local/overeseas agent 
2: 
Ehe 
product Is marketed 3 5 
_...... 
To sales agents 
[jý LThe 
percentage of annual turnover spent on marketing is 3 5 
Between 6% and 10% 
7 he average lead time for marketing (start of process to confirmed order from T-1-1 between three to six months 
F5 
Exemplar ofLojv Cost Strategy 
Design And Development Strategy D3 
"to work out the design as a joint effort between 
the customer and the PD&D department" 
Score 
Statements Total Best 
he strategy for product design and development is 5 5 
to work out the design as a joint effort between the customer and the PID&D department 
F2T 
The extent of involvement of the customer in the product design process is: 5 
the customer actively participates in the design process 
3 In addtion to PD&D department, the other departments actively involved in t he 
1 
25 
__ - - -- 
Sales and Marketing 
Planning and Control 
Manufacturing (CMT) 
Finance and Accounting 
Human Resource Management (Personnel) 
nsfer between the PD&D department and the departments actively involved 13 15 
Informal meeting 
E-mail 
Local area network (company information system) 
5 The fabric design Is obtained from 5 5 
In-house designers 
arment patterns (graded) are 
in house manually 
8 Fabric design is carried out using 7 
- a manual system (hand sketch) 
specialised fabric design software 
he garment design process involves the extensive use of 
Point of sale data 
End of season sales data 
F6 
Exemplar ofLojv Cost Strategy 
Score 
Statements st 
LO 
T 
Aspects of garment serviceability which are most emphasized upon duri 3 
_ 
Durabilty 
Creativity/Innovation 
Uniqueness 
making garment choices manufactured by the company, end users m4 ýO 
Brand name 
Creativity in design 
Uniqueness of design 
Styling 
ost estimates for the garment are worked out 
based on past experience 
based on customer expectations 
based on competitor prices 
13 The lead time for agreeing upon a fabric design with the customer is 
between two to three weeks 
14 The average lead time for the design of a new product is (from sample r 3 5 
more than twenty days 
15 Design of a product line involves 8 19 
designing completely different products 
preparing cost estimates (quotations) for manufacturing the product 
16 Product design is evaluated against market place requirements through the use of 13 14 
Market Surveys 
Product sales rate data 
Fashion/trade shows 
17 The differentiation features of the product vis a vis those proposed by comp4 20 
the price 
the quality 
the styling 
F7 
Exemplar of Low Cost Strategy 
Score 
Statements Total Best 
F18T 
The present strategy for PD&D Is adopted because 5 5 
it is most competitive 
F8 
Exemplar of Low Cost Strategy 
Planning And Controlling Strategy C2 
"for medium term (3 to six months ahead)" 
Score 
Statements Total j Best 
IT The strategy for planning and control is 3 5 
for medium term (3 to six months ahead) 
2 Production planning is carried out 5 
by the planning department in collaboration with other departments 
-- 
4 Production planning and scheduling Is carried out 3 
F5 
manually 
5 Once manufacturing order is confirmed, material requirement is planned 
manually 
using just-in-time principle 
6 The probability for changes in order size following order confirmation and prior to 5 5 
nil 
The probability for changes in order size while the order is being manufactured Is 5 
nil 
-- - - -8- 1 Fln the event of changes In order size during production, the production plans are 
J 
3 5 
XXX (not applicable) 
Fabrics, trims and accessories are received In the factory 
on a just-in-time principle 
11 0 Cut 
ý®rder 
plan is prepared 
ýu 5 
using a pc based software 
11 Production time standards for sewing o perations are set up using 
: E3 
company standards data based on past experience 
1ý2 
TQuality 
specifications for the finished garments are achieved through the use of 9 5 
100% inspection of finished products 
acceptance sampling procedures 
Quality audits for finished garments 
F9 
Exemplar of Low Cost Strategy 
Score 
Statements Total Best 
13T The company usually has production plans for 3 5 
three to six months ahead 
14 he average lead time between customer confirmed order and delivery is usuall 
between three to six months 
he average time to deliver the order to the custormer by ship is 35 
between three to four weeks 
he Master Production Schedule (MPS) covers a period of 3 5 
three to four weeks 
18 On average the amount of scrap per order is 5 '51: 
less than two percent 
1-9 j On average the amount of rework per order Is 
[5 
five to eight percent 
20 On average the amount of outgoing defects per order is 5 5 
less than two percent 
21 On average the amount of excess fabrics and trims per order is 5 
less than two percent 
FIO 
Exemplar ofLow Cost Strategy 
Purchasing And Inventory Strategy P3 
"to allow for supplier/customer integration" 
Score 
Statements Total Best 
1 The purchasing strategy Is 5 5 
to allow for supplier/customer integration 
abric from the supplier Is mostly obtained 3 5 
in batches as and when requested by the company 
rims and accessories are purchased 3 5 
in batches as and when requested by the company 
8 Data transfer between the company and the fabric supplier is via 6 17 
Telephone 
Fax 
-9 TData 
transfer between the company and the T&A supplier is via 6 1 
Telephone 
Fax 
10 Purchasing is carried out 
manually (use of purchase order forms) 
through the use of a company based computerised inventory control system 
11 The Inventory control system is 
Company computerised system on a local area network 
12 Inventory control Is determined 3 
as and when materials are needed 
13 On average, the lead time for obtaining the fabric is 5 
less than three weeks 
- 
14 
T? 
n average the lead time to obtain the trim and accessories Is 
1 
5 
I less than three weeks 
15 
1 
On average, prior to production, the fabric Is stored over a period of 3 
Fll 
Exemplar of Low Cost Strategy 
Score 
Statements st 
more than four weeks 
16 On average, the trims and accessories are stored over a period of 3 5 
three to four weeks 
-- 17 On average, following manufacture, the finished garment Is shipped within FO 5 5 
one week 
18 The quality of the incoming fabric is ensured by 5 
the reputation of the supplier 
19 The quality of the Incoming trims and accessories Is ensured by 3 5 
the reputation of the supplier 
F12 
Exemplar of Low Cost Strategy 
Cut And Make Strategy A2 
"to have batch production" 
Score 
Statements Total Best 
The CIVIT strategy is 3 5 
to have batch production 
2 In the CIVIT department, the ratio of machine operators to 5 30 
foremen is (30) 
3 thod study and work measurement Is conducted by 1 5 
experienced workers 
__ El -The actual layout of the factory is 5 T5 
functional or process-oriented layout 
5 The material handling system used is the 
manual rail system 
6 Marker making Is performed 5 5 
using a CAD system 
7 The percentage of defective order due to poor marking is 
less than 5% 
- T31 
5 
manually 
9 The cutting room involves 
the use of band knives 
10 ansfer marks on cut fabrics are obtained by using 3 4 
manual systems 
flat-bed presses 
12 Machines used for the assembly of apparels are 10 
-J 
5 
semi automatic with control devices 
F13 
Exemplar ofLo iv Cost Strategy 
Score 
Statements Total Best 
fully automatic 
13 
F 
Pressing Is done using 8 
buck press 
iron press 
14 
- FLIne 
balancing is performed 3 12 
manually 
1ý5 
7The 
production line layout is 5 
reviewed and reset for each manufacturing order 
is reviewed and reset in the event of line balancing problems 
--- ý3 F5 
only at the start of manufacture of each order 
-- 
17 
FT-heproduct(s) 
most often manufactured by the company Include 
Denim Wear 
18 The percentage of fabric defect is 3 5 
between 2% to 4% 
19 percentage of defects arising from wrong transfer marks is The 5 5 
- 
less than 2% 
20 The amount of waste produced duirng cutting operation is 
F3 
5 
between 2% and 4% 
21 The percentage of defects attributed to the fusing operation Is 5 15 
less than 2% 
-- =The 
perceýntage of defects due to Incorrectly formed stitches 5= 5 
less than 2% 
F14 
Exemplar of Low Cost Strategy 
Human Resource Management Strategy H1 
"to maintain and develop an effective 
workforce" 
Score 
Statements Total Best 
T TThe 
strategy for human resource management is 5 5 
to maintain and develop an effective workforce 
2 The number of management levels (hierarchy) in the company is 3 5 
five (Director, Managars, Supervisors, Foremen, Operators) 
4 Operator performance data are collected using 5 5 
barcodes 
1ýý Operator 
productivity (output to input ratio) in the factory is 
asseessed using a software (line and factory productivity) 
ý(Mý To 
improve the efficiency of the operators, the company inv( 20 30 
_ the state of the art equipment 
an effective equipment maintenance system 
continuously improving the working environment (lighting, cooling, wall painting, housekeeping etc... 
providing workers with bonuses and benefits for amount of works completed on a piece rate system 
8 On average the daily operator absenteeism rate is 3 5 
between 5 and 10% 
- 
9- 
TThe 
annual direct labour turnover is 3 
between 10 and 15% 
10 The annual indirect labour turnover is 5 5 
less than 5% 
11 Motivation programmes for the operators include 5 35 
production related bonus schemes 
EI 
2 The percentage of foreign labour in the company is 35 
between 30 and 40% 
F15 
Exemplar of Low Cost Strategy 
I Score 
Statements I Total I Best 
13 1 The purpose of recruiting foreign labour is 
----t 
10 
to cope with unavailability of skilled local labour 
to cope with increasing cost of local labour 
F16 
Exemplar of Low Cost Strategy 
Finance and Accounting Strategy F3 
"limit expenses" 
Score 
Statements Total Best 
1 The finance strategy is to 3 5 
limit expenses 
2 On average the percentage of order delivered by surface (by ship) Is 3 4 
about 90% 
n average the percentage of order delivered by air freight is 3 5 
less than 50% 
4 The wage payment system for machine operators Is 3 
-1 
5 
the piece rate wage system with single base rate 
5 Information Is monitored by the Finance and Accounting department 3 5 
a pc based system 
12 The percentage cost of direct labour per order is 
between 20 and 30% 
The percentage cost of Indirect labour per order is 3 5 
between 10 and 20% 
14 The percentage of fabric and trims cost per order Is 5 5 
less than 20% 
- F1 
5j The percentage of other costs (building, electricity, logistics, etc... 
less than 20% 
16 
1 
The percentage of turnover spend on training of direct labour annually 
]: 
3- 5 
less than 5% 
- F1 
7j The percentage of turnover spent on training of indirect labour 3 5 
less than 5% 
: 
1: 8: 
TOver 
the last two years the company 3 5 
has seen its profit margin stable 
F17 
Exemplar of High Value Added Strategy Company 
Marketing Strategy M1 
"to use the marketing department (including 
that in the company's home country)" 
Score 
Statements Total Best 
1 arketing strategy Is 5 5 
to use the marketing department (including that in the company's home country) 
2 The product Is marketed 3 5 
To wholesalers 
-3 j 
Data transfer between the company and the customer is effected via 3 18 
Email 
[T: EThe 
main areas of activity for the marketing department include 10 38 
Marketing research for identifying new customers and customer needs 
Marketing research for identifying new channels of distribution 
Marketing-is done (please tick any four) 5 15 
using new designs (proposed samples) 
7 The average lead time for marketing (start of process to confirmed order from 3 5 
between one to three months 
- 8 The product/customer/country combination aimed at by the marketing function for 6 F5 
similar products, different customers, different country 
different products, same customers, same country 
9 The prod uct/customer/country combination served by the company over the past 6 5 
similar products, same customers, same country 
different products, same customers, same country 
10 Over the past two years 3 9 
there has been increasing pressure on quality of products 
: 
111 The market category serviced by the company is 6 5 
Independent and Specialised Stores (moderate price, high quality, low variety, high volume) 
F18 
Exemplar of High Value Added Strategy Company 
I Score 
Statements I Total 
Department Store and Retail Chains (moderate price, good quality, low variety, high volume) 
---- 
12 
1 
The product marketed can be classified as being 
- F3 ý 
5 
basic garments (non seasonal, limited change in style over a year) 
13 Marketing Is conducted for 8 
design and CMT operations 
make to order only 
14 The company accepts 3 5 
Orders for specific products with possibilities for minor design changes linked with CMT operations 
1-5 The order size (number of pieces per order) marketed is 55 
of the order of a few thousands 
16 The competitive advantage of the company vis-&-vis its immediate competitors Is 25 30 
Product quality 
Delivery reliability 
Manufacturing flexibility 
Industrial infrastructure 
lead time 
---- - - E17 jOn 
average, the percentage amount of products sold at mark down prices Is 5 
[ 
5 
Lessthan 5% 
The current marketing strategy is adopted because 5 10 
it is most competitive 
F19 
Exemplar of High Value Added Strategy Company 
Design And Development Strategy D3 
"to work out the design as a joint effort between 
the customer and the PD&D department" 
Score 
Statements Total Best 
1 The strategy for product design and development is 5 5 
to work out the design as a joint effort between the customer and the PD&D department 
2 The extent of Involvement of the customer in the product design process Is: 5 5 
the customer actively participates in the design process 
- 
3 In addtion to PD&D department, the other departments actively involved In the 
T 
5 30 
Sales and Marketing 
4 Data tansfer between the PD&D department and the departments actively involved 3 15 
Formal meeting 
5 he fabric design is obtained from 5 5 
In-house designers 
7 Garment patterns (graded) are 
produced in house using a CAD system 
Fabric design Is carried out using 5 5 
specialised fabric design software 
The garment design process Involves the extensive use of 5 
Specialised apparel design systems (CAD, Electronic sketching systems, template programmes) 
Fi T Aspects of garment serviceability which are most emphasized upon during the 
XXX (Don't know) 
II In making garment choices manufactured by the company, end users mostly focus 3 
XXX (Don't know) 
E 
out 
l 
Cost estimates for the garment are worked 8 18 
- 
based on past experience 
- 
on customer expectations based 
F20 
Exemplar of High Value Added Strategy Company 
Score 
Statements Total Best 
he lead time for agreeing upon a fabric design with the customer Is 3 5 
between one to two weeks 
ýT 
The average lead time for the design of a new product Is (from sample request to 
between five and ten days 
F1 
5 Design of a product line involves 8 19 
designing completely different products 
preparing cost estimates (quotations) for manufacturing the product 
16 Product design Is evaluated against market place requirements through the use of 3 
XXX (None of the above, Don't know) 
17 
_ 
The differentiation features of the product vis a vis those proposed by competitors T 2 _ 
XXX (Don't know) 
F21 
Exemplar of High Value Added Strategy Company 
Planning And Controlling Strategy C3 _7 
"for long term (6 months or more ahead)" 
Scor 
Statements Total Best 
1 The strategy for planning and control is 3 5 
for long term (6 months or more ahead) 
2 Production planning Is carried out 
by the marketing/merchandising department 
3 Long term production plans (covering 6 months or more ahead) are based on 5 
1-10- 
confirmed orders 
E: roduction planning and scheduling Is carried out EP 3 5 5 
using a PC based production planning and control (MRP) system 
5 Once manufacturing order is confirmed, material requirement Is planned 5 5 
using a computerised MRP system 
[ýT 
The probability for changes in order size following order confirmation a 3 
t5 
- less than 25% 
7 The probability for changes In order size while the order is being manufactured is 5 5 
nil 
In the event of changes In order size during production, the production plans are 3 5 
are not changed 
Fabrics, trims and accessories are received In the factory 
F3-- T5 
based on monthly work orders 
Cut order plan is prepared 5 5 
using a pc based software 
11 j Production time standards for sewing operations are set up using 5 5 
General sewing data software (GSD) 
[ý-2 1 Quality specifications for the finished garments are achieved through the use of 
Quality audits for finished garments 
13 The company usually has production plans for 
F22 
Exemplar of High Value Added Strategy Company 
Score 
Statements Total Best 
nine to twelve months ahead 
15 The average time to deliver the order to the custormer by ship is 3 5 
between five to six weeks 
18 On average the amount of scrap per order Is 
two to five percent 
19 On average the amount of rework per order is 5 5 
less than two percent 
20 On average the amount of outgoing defects per order is 5 
less than two percent 
- E l 10n 
average the amount of excess fabrics and trims per order is 5 
F5 
less than two percent 
F23 
Exemplar of High Value Added Strategy Company 
Purchasing And Inventory Strategy P3 
"to allow for supplier/customer integration" 
Score 
Statements Total Best 
he purchasing strategy Is 5 5 
to allow for supplier/customer integration 
ý2ý 
The sourcing strategy for fabrics is 5 5 
_ 
through a partnership relationship with specific supplier(s) 
=6 
Fabric from the supplier Is mostly obtained 
on a just-in-time principle 
9 Data transfer between the company and the T&A supplier is via 14 17 
Telephone 
Fax 
Electronic Data Interchange 
E-mail 
10 Purchasing is carried out 
through the use of a company based computerised inventory control system 
11 The Inventory control system Is 5 
Company computerised system on a local area network 
[: ý Tl nventory control is determined 5 5 
using the just-in-time principle 
13 On average, the lead time for obtaining the fabric is 
less than three weeks 
14 
1 
On average the lead time to obtain the trim and accessories Is 5 5 
less than three weeks 
15 On average, prior to production, the fabric is stored over a period of 5 5 
one week 
_16 TOn 
average, the trims and accessories are stored over a period of 3 5 
F24 
Exemplar of High Value Added Strategy Company 
Score 
Statements Total Best 
two to three weeks 
average, following manufacture, the finished garment is shipped within 3 
one to two weeks 
18 
1 
The quality of the Incoming fabric Is ensured by 5 5 
sample testing of the fabric 
1 quality of the Incoming trims and accessories Is ensured by 5 
the test results from the supplier 
F25 
Exemplar of High Value Added Strategy Company 
Cut And Make Strategy A3 
"to have short run production" 
Score 
Statements Total Best 
The CIVIT strategy is 5 5 
to have short run production 
Method study and work measurement Is conducted by 3 5 
trained personnel 
Marker making is performed 
using a CAD/CAM system (Digitised system) 
The percentage of defective order due to poor marking is 
F5 ---1 
5 
less than 5% 
_ Fý T Spreading is done 
using automated spreading machine with fabric control devices(tension. position, end treatment) 
F7 1 
The cutting room involves 5 5 
computer controlled cutting (CAD/CAM system) 
12 Machines used for the assembly of apparels are 5 5 
fully automatic 
Pressing is done using 3 5 
steamers 
IFT Line balancing is performed 3 5 
manually 
15 
1 
The production line layout is 5 5 
reviewed and reset for each manufacturing order 
To establish production standards work study (Method Study & Work 5 5 
on a regular basis during production 
F T 
The product(s) most often manufactured by the company include 
ý5 
T-shirts 
F26 
Exemplar of High Value Added Strategy Company 
Score 
Statements Total Best 
18 The percentage of fabric defect Is 5 5 
less than 2% 
he percentage of defects arising from wrong transfer marks Is 5 5 
less than 2% 
[ý TThe 
amount of waste produced duirng cutting operation is 5 
less than 2% 
21 he percentage of defects attributed to the fusing operation is 5 5 
less than 2% 
-ýý TThe 
percentage of defects due to incorrectly formed stitches 5 5 
less than 2% 
F27 
Exemplar of High ValueAdded Strategy Company 
Human Resource Management Strategy 
H3 
"use the carrot and stick principle" 
Score 
Statements Total est 
1 Th strategy for human resource management Is 3 5 
use the carrot and stick principle 
3- 
[-The 
percentage of indirect labour to direct labour is 3 5 
less than 5% 
4 Operator performance data are collected using 3 5 
job tickets 
5 Operator productivity (output to input ratio) In the factory is 3 
assessed manually 
improve the efficiency of the operators, the company Invests in 5 
providing workers with bonuses and benefits for amount of Works completed on a piece rate system 
7 The company policy for preventing absenteeism is by 3 5 
providing attendence bonus 
8 On average the daily operator absenteeism rate is 3 5 
between 5 and 10% 
F9 -] 
The annual direct labour turnover is 35 
between 5 and 10% 
10 The annual indirect labour turnover is T11 
between 5 and 10% 
12 The percentage of foreign labour In the company is T 
between 30 and 40% 
13 The purpose of recruiting foreign labour is 
to cope with lower productivity of local labour 
F28 
Exemplar of High Value Added Strategy Company 
Finance and Accounting Strategy F3 
"limit expenses" 
Score 
Statements Total Best 
2 On average the percentage of order delivered by surface (by ship) is 3 4 
about 70% 
3 On average the percentage of order delivered by air freight Is 3 5 
less than 50% 
he wage payment system for machine operators Is 6 
the hourly wage system 
the piece rate wage system with single base rate 
formation is monitored by the Finance and Accounting department 
F3 
a pc based system 
12 he percentage cost of direct labour per order Is 3 5 
more than 40% 
[j rThe 
percentage cost of Indirect labour per order is 3 
between 10 and 20% 
14 
1 
The percentage of fabric and trims cost per order is 5 5 
less than 20% 
F1-5 FThe 
percentage of other costs (building, electricity, logistics, etc ... 5 4 
less than 20% 
16 The percentage of turnover spend on training of direct labour annually 3 
between 5 and 10% 
he percentage of turnover spent on training of indirect tabour 3 5 
less than 5% 
18 Over the last two years the company 3 5 
has seen its profit margin decreasing 
F29 
Exemplar of Quick Response Strategy Company 
Marketing Strategy M1 
"to use the marketing department (including 
that in the company's home country)" 
Score 
Statements Total Best 
I he marketing strategy is 5 
to use the marketing department (including that in the company's home country) 
3 Data transfer between the company and the customer is effected via 9 18 
Telephone 
Fax 
Email 
4 The main areas of activity for the marketing department include 11 38 
Organisation of fashion/trade shows 
Working on short term marketing plans 
Working on long term marketing plans 
5 Marketing is done (please tick any four) 18 15 
using new designs (proposed samples) 
using the company reputation 
using personal contacts 
using the brand name 
6 The percentage of annual turnover spent on marketing Is 3 5 
XXX (don't know) 
7 The average lead time for marketing (start of process to confirmed order from 3 5 
between six months to one year 
8 The product/customer/country combination aimed at by the marketing f; 13 5 
similar products, same customers, same country 
similar products, different customers, same country 
similar products, different customers, different country 
F30 
Exemplar of Quick Response Strategy Company 
Score 
Statements Total est 
9 The product/customer/country combination served by the company over the past 13 
similar products, same customers, same country 
similar products, different customers, same country 
similar products, different customers, different country 
_ 
10 Over the past two years 
7 
12 9 
there has been increasing pressure on quality of products 
there has been increasing pressure on lead time reduction 
there has been increasing pressure on order size reduction 
there has been increasing pressures on price reduction 
he market category serviced by the company Is 8 5 
Designer Wears (high price, high quality, stylish design, high variety, low volume) 
Independent and Specialised Stores (moderate price, high quality, low variety, high volume) 
he product marketed can be classified as being 8T 5 
on-going garments (non seasonal, stable demand throughout the year) 
fashion garments (usually seasonal garments, however, requiring frequent change in styling) 
13 Marketing is conducted for 3 5 
make to order only 
- __ F1 4 F1 The company accepts 3 5 
Orders for specific products with possibilities for minor design changes linked with CMT operations 
15 The order size (number of pieces per order) marketed is 5 
__ F5 
of the order of a few thousands 
_16 FThe 
competitive advantage of the company vis-&-vis its Immediate competitors Is 
1 
20 
-_ _J 
30 
Product quality 
Product design 
Delivery reliability 
lead time 
17 
1 
On average, the percentage amount of products sold at mark down prices is 
Less than 5% 
F31 
Exemplar of Quick Response Strategy Company 
Score 
Statements Total Best 
18 The current marketing strategy is adopted because 5 10 
it has paid off over the past 
F32 
Exemplar of Quick Response Strategy Company 
Design And Development Strategy D3 
"to work out the design as a joint effort between 
the customer and the PD&D department" 
Score 
Statements Total Best 
I The strategy for product design and development is 5 5 
to work out the design as a joint effort between the customer and the PD&D department 
he extent of involvement of the customer In the product design process is: 5 5 
the customer actively participates in the design process 
3 In addtion to PD&D department, the other departments actively involved in the 20 30 
Sales and Marketing 
Planning and Control 
Purchasing and Inventory 
Manufacturing (CMT) 
4 Data tansfer between the PD&D department and the departments actively involved 
F1 
Formal meeting 
E-mail 
6 Garment specifications are 5 5 
worked between customer and PD&D department 
7 Garment patterns (graded) are 3 5 
produced in house using a CAD system 
9 The garment design process involves the extensive use of 3 26 
XXX (None of the above) 
F 
-- 
10 
FAspects 
of garment serviceability which are most emphasized upon during the 18 24 
Comfort Durabilty 
C reativity/l nn ovation 
Uniqueness 
11 In making garment choices manufactured by the company, end users mostly focus 46 30 
F33 
Exemplar of Quick Response Strategy Company 
Score 
Statements Total Best 
Styling 
Fabrics 
Price 
Brand name 
Product presentation 
Creativity in design 
Uniqueness of design 
Durabilty 
Stability 
Aesthetics 
12 Cost estimates for the garment are worked out 8 
based on past experience 
based on customer expectations 
based on competitor prices 
13 The lead time for agreeing upon a fabric design with the customer is 
1 
_ 
7_ 
5 
between one to two weeks 
14 
1 
The average lead time for the design of a new product is (from sample request to 3 5 
between five and ten days 
15 Design of a product line involves 19 
adding differentiation features to past designs 
16 Product design is evaluated against market place requirements through the use of 
3- 
Product sales rate data 
17 The differentiation features of the product vis a vis those proposed by competitors 
jýý 
20 
the price 
the quality 
- 18 T The present strategy for PD&D is adopted because 5 
it is most competitive 
F34 
Exemplar of Quick Response Strategy Company 
Planning And Controlling Strategy C2 
"for medium term (3 to six months ahead)" 
Score 
Statements Total Best 
I The strategy for planning and control is 3 5 
for medium term (3 to six months ahead) 
2 Production planning Is carried out 5 
by the planning department in collaboration with other departments 
4 Production planning and scheduling is carried out 3 5 
manually 
5 Once manufacturing order Is confirmed, material requirement is planned 5 5 
using a computerised MRP system 
6 The probability for changes In order size following order confirmation and prior to 5 
less than 25% 
7 he probability for changes in order size while the order is being manufactured Is 5 
nil 
F 
_ýJ 
ln the event of changes In order size during production, the production plans are 5 5 
modified easily 
Fý- TFabrics, 
trims and accessories are received in the factory 5 5 
based on weekly work orders 
10 
_j 
Cut order plan Is prepared 55 
using a pc based software 
F1 ql Production time standards for sewing operations are set up using 3 
method and time studies 
F1-2T 
Quality specifications for the finished garments are achieved through the use of T3 5 
100% inspection of finished products 
[ýý TThe average time to deliver the order to the custormer by ship is 3 
between four to five weeks 
17 The Master Production Schedule (MPS) covers a period of 
F35 
Exemplar of Quick Response Strategy Company 
Score 
Statements Total Best 
three to four weeks 
18 On average the amount of scrap per order Is 
less than two percent 
19 On average the amount of rework per order Is 
less than two percent 
-ýO 
On average the amount of outgoing defects per order Is 5 
less than two percent 
21 On average the amount of excess fabrics and trims per order is 
two to five percent 
F36 
Exemplar of Quick Response Strategy Company 
Purchasing And Inventory Strategy P2 
"to use mulitple sourcing" 
Score 
Statements Total 1 13est 
1 _ The purchasing strategy is 
_ 3 5 
to use mulitple sourcing 
3 he sourcing strategy for trims and accessories (T&A) is 3 5 
to compare quotations from local and overseas suppliers and select best 
6 Fabric from the supplier is mostly obtained 
T3 
5 
in bulk for the complete order 
[ýJ : 
T: rims and accessories are purchased 3 5 
in bulk for the complete order 
ata transfer between the company and the fabric supplier is via 11 17 
Telephone 
Fax 
Electronic Data Interchange 
ata transfer between the company and the T&A supplier is via 11 17 
Telephone 
Fax 
Electronic Data Interchange 
urchasing is carried out 3 0 
through the use of a PC based purchasing software 
he inventory control system is 5 5 
PC based-computerised IVIRP 
nventory control is determined 3 5 
as and when materials are needed 
-- 
13 
Fon 
average, the lead time for obtaining the fabric is 3 
between six and nine weeks 
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Exemplar of Quick Response Strategy Company 
Score 
Statements Total Best 
14 On average the lead time to obtain the trim and accessories is 
5 5 
less than three weeks 
- 
15 On average, prior to production, the fabric is stored over a period of 
F5 
5 
less than one weeks 
- 
16 On average, the trims and accessories are stored over a period of 
1 
5 5 
less than one weeks 
17 On average, following manufacture, the finished garment is shipped_1 
5J 5 
one week 
K 18 he quality of the incoming fabric is ensured by ET 3 5 
sample testing of the fabric 
[ý: EThe quality of the incoming trims and accessories is ensured by 5 5 
statistical quality control procedures for the trims and accessories 
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Exemplar of Quick Response Strategy Company 
Cut And Make Strategy A2 
"to have batch production" 
Score 
Statements Total Best 
Th e CIVIT strategy Is 5 5 
to have batch production 
2 In the CMT department, the ratio of machine operators to 5 
production managers or production engineers is (150) 
ý3 - 
Method study and work measurement Is conducted by 
7me 
3 
t 
5 
trained personnel 
-- - 
5- The material handling system used is the 
F 
3 5 
manual rail system 
6 
1 
Marker making Is performed 
using a CAD/CAM system (Digitised system) 
[7 E 
The percentage of defective order due to poor marking is 5 5 
less than 5% 
-8ý 
Spreading Is done 
using automated spreading machine without fabric control devices 
9 The cutting room Involves 1 5 
operator controlled cutting (use of portable cutting knives) 
the use of band knives 
the use of die cutting 
10 Transfer marks on cut fabrics are obtained by using 5 4 
vertical staright knives 
11 Fusing is carried out using 5 5 
continuous pressing machines 
12 Machines used for the assembly of apparels are 
[5 
manual requiring skillful operators 
F39 
Exemplar of Quick Response Strategy Company 
Score 
Statements Total Best 
13 
1 
Pressing is done using 5 5 
block or die pressing 
14-ý Line balancing Is performed 5 
manually 
15 The production line layout is 5J 5 
reviewed and reset for each manufacturing order 
16 
-TO 
establish production standards work study (Method Study & Work Measurement) 5 5 
on a regular basis during production 
17 
7The 
pr: oduct: (s): most 
=often 
manui=factured 
=by 
the 
=comp=anyInc. =1ude 
5 
Shirts 
[ ýThe 
peýrcentagýe of fabric defect is 5 5 
less than 2% 
19 
F 
The percentage of defects arising from wrong transfer marks is 
1- 
Th 5 
I 
5 I 
- less than 2% 
20 The amount of waste produced duirng cutting operation is 5 5 
less than 2% 
21 The percentage of defects attributed to the fusing operation is 5 5 
less than 2% 
[= 
The percentage of defects due to Incorrectly formed stitches 5 5 
- 
less than 2% 
71 
F40 
Exemplar of Quick Response Strategy Company 
Human Resource Management Strategy H1 
"to maintain and develop an effective 
workforce" 
Score 
Statements Total Best 
-ategy for human resource management is 5 5 
to maintain and develop an effective workforce 
2 The number of management levels (hierarchy) in the company is 3 5 
Four (Director, Managers, Supervisors, Working teams) 
Ei 
o: perator performance data are collected using 
barcodes 
perator productivity (output to input ratio) in the factory is 
assessed using specialised software (individual, line, factory productivity) 
ET 
To improve the efficiency of the operators, the company invests in 
providing workers with on the job training 
F7 TThe 
company policy for preventing absenteeism is by 
T-3 
attending individual problems (communication) 
[ýJ : 
O: n average the daily operator absenteeism rate is 
between 5 and 10% 
F9 
The annual direct labour turnover is 3 
between 5 and 10% 
he annual indirect labour turnover is 3 5 
between 10 and 15% 
F, 1 FIU- otivation programmes for the operators include 
10 35 
organised indoor and outdoor activities (games, sports, picnics etc... 
production related bonus schemes 
1,2 
TThe 
percentage of foreign labour in the company is 5 5 
up to 10% 
F41 
Exemplar of Quick Response Strategy Company 
Score 
Statements Total Best 
1-3 
1 
The purpose of recruiting foreign labour is 8 10 
to cope with unavailability of skilled local labour 
to cope with lower productivity of local labour 
F42 
Exemplar of Quick Response Strategy Company 
Finance and Accounting Strategy F1 
"promote new investment and expansion" 
Score 
Statements Total Best 
1 he finance strategy Is to 5 5 
promote new investment and expansion 
5 Information Is monitored by the Finance and Accounting department by using 5 5 
a network based accounting software 
E7 
The percentage of sales earnings invested In plant and equipment is 3 5 
less than 5% 
nvestment decisions on plant and equipment are based on 28 33 
long term production plans 
the quest to improve productivity by replacing worn out and obsolete equipment 
the quest to expand production capacity 
the quest to improve quality 
the quest to improve safety and environmental factors 
the availability of enough capital (sales revenue and/or through borrowing) 
F43 
Appendix G 
Audit Results for Garment Making Sector in Mauritius 
Marketing 
Percentage Overview 
Statements % 
The marketing strategy is 
to use the marketing department (including that in the company's home country) 59 
to use a local/overeseas agent 24 
to use the customer for marketing the product 18 
2 The product is marketed 
Directly to the retailers 12 
To wholesalers 47 
To sales agents 18 
t rough a manufacturing network 6 
through the customer 41 
3 Data transfer between the company and the customer is effected via 
Telephone 47 
Fax 59 
Electronic Data Interchange (EDI) 6 
Email 88 
4 The main areas of activity for the marketing department include 
Organisation of promotion and advertising campaigns Is 
Organisation of fashion/trade shows 18 
Participation in fashion/trade shows 12 
Participation In promotion and advertising campaigns 18 
Marketing research for identifying new customers and customer needs 59 
Marketing research for Identifying new channels of distribution 12 
Working on short term marketing plans 6 
GI 
Statements % 
Working on long term marketing plans 29 
Research to Identify the strength and weakness of competitors 6 
5 Marketing is done (please tick any four) 
using previous designs 18 
using new designs (proposed samples) 76 
using the company reputation 41 
using personal contacts 41 
through government/parastatal/non government organisations 18 
using the brand name 41 
C The percentage of annual turnover spent on marketing is 
Negligible 6 
Between 1 %and 5% 12 
Between 6% and 10% 35 
Between 11 % and 15% 6 
XXX (don't know) 35 
7 The average lead time for marketing (start of process to confirmed order from customer) is usually 
within one month 35 
between one to three months 53 
between three to six months 6 
between six months to one year 6 
8 The prod uct/customer/cou ntry combination aimed at by the marketing function for the coming two years 
similar products, same customers, same country 18 
similar products, different customers, same country 12 
similar products, different customers, different country 47 
different products, same customers, same country 47 
different products, different customers, different country 24 
9 The product/customer/country combination served by the company over the past two years 'is 
similar products, same customers, same country 47 
G2 
Statements % 
similar products, different customers, same country 24 
similar products, different customers, different country 12 
different products, same customers, same country 18 
different products, different customers, same country 12 
different products, different customers, different country 12 
10 Over the past two years 
the company has won customers in favour of its competitors 12 
there has been increasing demand of similar products 41 
there has been Increasing pressure on quality of products 71 
there has been increasing pressure on design features 24 
there has been Increasing pressure on lead time reduction 35 
there has been increasing pressure on order size reduction 6 
there has been increasing pressure on order size reduction 12 
there has been Increasing pressures on price reduction 47 
The market category serviced by the company is 
Designer Wears (high price, high quality, stylish design, high variety, low volume) 18 
Independent and Specialised Stores (moderate price, high quality, low variety, high volume) 71 
Department Store and Retail Chains (moderate price, good quality, low variety, high volume) 41 
Bargain and Discount Stores (low price, moderate quality, low variety, high volume) 6 
12 The product marketed can be classified as being 
on-going garments (non seasonal, stable demand throughout the year) 53 
basic garments (non seasonal, limited change in style over a year) 35 
seasonal garments (demand is spread only over a particular season) 1 24 
II fashion garments (usually seasonal garments, however, requiring frequent change in styling) 1 18 1 
13 1 Marketing is conducted for 
design and CMT operations 1 29 
make to order only 1 76 
make to stock 
G3 
Statements % 
14 The company accepts 
Orders for specific products without possibilities for change once manufacturing starts 41 
Orders for specific products with possibilities for minor design changes linked with CIVIT operations 47 
Orders for specific products with small order sizes renewed on a regular basis with or without design 12 
15 The order size (number of pieces per order) marketed is 
of the order of a few thousands 47 
of the order of tens of thousands 12 
of the order of hundreds of thousands 6 
XXX (there Is no specific limitation on order size) 35 
16 The competitive advantage of the company vis-&-vis its immediate competitors is the (please tick any 
ýý 
Price offered 53 
Product quality 88 
Product design 35 
Delivery reliability 
- 
71 
Manufacturing flexibility 35 
Productivity level 35 
Industrial infrastructure 41 
lead time 53 
17 On average, the percentage amount of products sold at mark down prices is 
Less than 5% 47 
less than 10% 24 
between 10% and 25% 12 
XXX (don't know) 18 
18 The current marketing strategy Is adopted because 
it has paid off over the past 29 
of cost constraints 12 
It is most competitive 35 
of time constraints 12 
G4 
Statements % IT YO 0-1 
G5 
Product Design And Development 
Percentage Overview 
Statements % 
The strategy for product design and development Is 
to obtain the design from the customer 35 
to produce the designs using In-house expertise only (including experts from mother company, if 29 
to work out the design as a joint effort between the customer and the PD&D department 65 
2 The extent of Involvement of the customer In the product design process Is: 
the customer does not involve in the design process 6 
the customer has little participation in the design process 24 
the customer actively participates in the design process 41 
the customer leads the design process 41 
3 In addtlon to PD&D department, the other departments actively Involved in the design process 
Sales and Marketing 59 
Planning and Control 41 
Purchasing and Inventory 18 
Manufacturing (CMT) 24 
Finance and Accounting 12 
Human Resource Management (Personnel) 12 
XXX (not applicable/non of the above) 12 
4 Data tansfer between the PD&D department and the departments actively Involved in the design 
Informal meeting 35 
Formal meeting 47 
E-mail 41 
Local area network (company information system) 24 
The fabric design Is obtained from 
G6 
Statements 
In-house designers 41 
The customer 65 
Fabric suppliers 29 
6 Garment specifications are 
obtained from customer 82 
determined in-house (including from mother company) 24 
worked between customer and PD&D department 18 
7 Garment patterns (graded) are 
supplied by the customer 24 
in house manually 29 
produced in house using a CAD system 59 
produced in house using a CAD/CAM system 12 
8 Fabric design Is carried out using 
a manual system (hand sketch) 29 
a CAD system 12 
specialised fabric design software 18 
XXX (None of the above, Not applicable, Don't know) 47 
9 The garment design process involves the extensive use of 
Point of sale data 24 
End of season sales data 6 
Specialised apparel design systems (CAD, Electronic sketching systems, template programmes) 24 
past design 18 
XXX (None of the above) 41 
10 Aspects of garment serviceability which are most emphasized upon during the design process 
Comfort 65 
Durabilty 41 
Funtionaluse 12 
G7 
Statements % 
Creativity/[ nnovatio n 53 
Uniqueness 24 
Twist 6 
Shrinkage 41 
XXX (Don't know) 
11 In making garment choices manufactured by the company, end users mostly focus on (please tick 
Styling 59 
Fit 35 
Fabrics 53 
Price 65 
Brand name 47 
Product presentation 24 
Creativity in design 24 
Uniqueness of design 29 
Durabilty 12 
Stability 12 
Aesthetics 6 
XXX (Don't know) 12 
12 Cost estimates for the garment are worked out 
based on past experience 41 
using specialised software 24 
based on customer expectations 53 
based on competitor prices 24 
13 The lead time for agreeing upon a fabric design with the customer Is 
less than one week 12 
between one to two weeks 41 
between two to three weeks 29 
more than four weeks 6 
G8 
Statements % 
14 The average lead time for the design of a new product Is (from sample request to confirmed 
less than five days 6 
between five and ten days 53 
between ten and fifteen days 6 
between fifteen and twenty days 12 
more than twenty days 12 
15 Design of a product line Involves 
adding differentiation features to past designs 29 
designing completely different products 35 
preparing st estimates (quotations) for manufacturing the product 41 
generating the product specifications 24 
producing the graded patterns 35 
16 Product design Is evaluated against market place requirements through the use of 
Market Surveys 12 
Product sales rate data 24 
Fashion/trade shows 29 
XXX (None of the above, Don't know) 47 
17 The differentiation features of the product vis a vis those proposed by competitors are In terms of 
the brand 18 
the price 59 
the quality 65 
product fit 12 
the styling 35 
the service quality 24 
XXX (Don't know) 
18 The present strategy for PD&D Is adopted because 
it has paid off over the past 18 
of cost constraints for investment in more appropriate technology 12 
G9 
Statements 
of the policies of the mother company 6 
it is most competitive 35 
GIO 
Planning And Control 
Percentage Overview 
Statements % 
The strategy for planning and control Is 
for short term (less than 3 months ahead) 35 
for medium term (3 to six months ahead) 41 
for long term (6 months or more ahead) 29 
2 Production planning Is carried out 
by the planning department in collaboration with other departments 59 
by the planning department alone 
by the marketing/merchandising department 18 
by the director 12 
3 Long term production plans (covering 6 months or more ahead) are based on 
sales forecasts 29 
none confirmed orders 12 
confirmed orders 65 
XXX (not applicable) 6 
4 Production planning and scheduling Is carried out 
manually 53 
using a PC based production planning and control (MRP) system 6 
using a company based computerised production planning control system 35 
5 Once manufacturing order is confirmed, material requirement Is planned 
manually 35 
using a computerised MRP system 29 
using just-in-time principle 35 
6 The probability for changes In order size following order confirmation and prior to start of production 
GII 
Statements % 
nil 35 
less than 25% 59 
7 The probability for changes in order size while the order Is being manufactured Is 
nil 65 
less than 25% 29 
8 In the event of changes In order size during production, the production plans are 
modified easily 53 
reviewed with much difficulty 
are not changed 6 
XXX (not applicable) 18 
9 Fabrics, trims and accessories are received In the factory 
well in advance, for stock 29 
on a just-in-time principle 41 
based on weekly work orders 12 
based on monthly work orders 12 
10 Cut order plan Is prepared 
manually 53 
using a pc based software 41 
11 Production time standards for sewing operations are set up using 
sample product data 12 
company standards data based on past experience 35 
method and time studies 59 
General sewing data software (GSD) 12 
12 Quality specifications for the finished garments are achieved through the use of 
100% inspection of finished products 65 
acceptance sampling procedures 18 
Quality audits for finished garments 29 
ISO procedures 6 
G12 
Statements 
13 The company usually has production plans for 
one to three months ahead 59 
three to six months ahead 24 
six to nine months ahead 6 
nine to twelve months ahead 6 
14 The average lead time between customer confirmed order and delivery Is usually 
within one month 24 
between one to three months 53 
between three to six months 18 
15 The average time to deliver the order to the custormer by ship Is 
less than two weeks 12 
between two to three weeks 
between three to four weeks 24 
between four to five weeks 24 
between five to six weeks 
16 The average time to deliver the order to the customer by air freight Is 
less than two days 6 
between two to three days 41 
between three to four days is 
between four to five days 18 
more than six days 12 
17 The Master Production Schedule (MPS) covers a period of 
one week 6 
one to two weeks 12 
two to three weeks 6 
three to four weeks 41 
four to five weeks 6 
five to six weeks 6 
G13 
Statements % 
six to seven weeks 6 
eight weeks or more 24 
18 On average the amount of scrap per order Is 
less than two percent 53 
two to five percent 29 
five to eight percent 12 
19 On average the amount of rework per order Is 
less than two percent 47 
two to five percent 29 
five to eight percent 6 
eight to ten percent 6 
20 On average the amount of outgoing defects per order Is 
less than two percent 59 
two to five percent 24 
five to eight percent 6 
more than ten percent 6 
21 On average the amount of excess fabrics and trims per order Is 
less than two percent 53 
two to five percent 35 
G14 
-7 
Purchasing And Inventory 
Percentage Overview 
Statements % 
The purchasing strategy is 
to use single sourdng without strategic partnership relatationship 18 
to use mulitple sourcing 53 
to allow for supplier/customer Integration 29 
2 The sourcing strategy for fabrics Is 
to obtain the fabric from a supplier recommended by the customer 18 
to compare quotations from local suppliers and select best 12 
to Compare quotations from local and overseas suppliers and select best 35 
through a partnership relationship with spevfic supplier(s) 29 
3 The sourcing strategy for trims and accessories (T&A) Is 
to obtain the T&A from the customer 6 
to Obtain the T&A from suppliers recornmended by the customer 
to compare quotations from local suppliers and select best 24 
to compare quotations from local and overseas suppliers and select best 53 
to use a multiple Suppliers 6 
through a Partnership relationship with specific suppliers 12 
4 Selection of the fabric supplier Is mainly based on 
the price quoted 29 
the quality of the fabric 47 
the order to delivery load time 18 
delivery reliability 
` 
18 
E:: ýe -Involverýnt of 
the'supplier as a partner for enhancing product competitiveness 35 
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the track record for the supplier 29 
5 Selection of trim and accessories supplier Is mainly based on 
the price quoted 35 
the quality of supplies 53 
the order to delivery lead time 29 
delivery reliability 24 
the involvement of the supplier as a partner for enhancing product competitiveness 18 
the track record of the supplier 35 
XXX (Not applicable) 6 
6 Fabric from the supplier Is mostly obtained 
in batches as and when requested by the company 41 
in bulk for the complete order 41 
on a just-in-time principle 18 
7 Trims and accessories are purchased 
in batches as and when requested by the company 
in bulk for the complete order 71 
on a just-in-time principle 12 
XXX (Not applicable) 6 
8 Data transfer between the company and the fabric supplier Is via 
Telephone 47 
Fax 71 
Electronic Data Interchange 12 
Internet EDI 12 
E-mail 18 
9 Data transfer between the company and the T&A supplier Is via 
Telephone 53 
Fax 88 
Electronic Data Interchange 18 
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Internet EDI 12 
E-mail 24 
10 Purchasing Is carried out 
manually (use of purchase order forms) 65 
through the use of a PC based purchasing software 18 
through the use of a company based computerised inventory control system 18 
through the use of EDI 6 
11 The Inventory control system Is 
manual 53 
PC based-computerised MRP 12 
Company computerised system on a local area network 41 
Company computerised system on a wide area network 6 
12 Inventory control Is determined 
using an Economic Order Quantity (EOQ) 12 
using the just-in-time principle 41 
when stock falls to re-order level 18 
as and when materials are needed 35 
13 On average, the lead time for obtaining the fabric Is 
less than three weeks 53 
between three and six weeks 29 
between six and nine weeks 6 
more than nine weeks 6 
14 On average the lead time to obtain the trim and accessories Is 
less than three weeks 65 
between three and six weeks 29 
15 On average, prior to production, the fabric Is stored over a period of 
I 
less than one weeks 35 
1 
one week 47 
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one to two weeks 
more than four weeks 6 
16 On average, the trims and accessories are stored over a period of 
less than one weeks 35 
one week 29 
one to two weeks 24 
two to three weeks 6 
three to four weeks 6 
17 On average, following manufacture, the finished garment Is shipped within 
one week 71 
one to two weeks 24 
two to three weeks 6 
18 The quality of the Incoming fabric Is ensured by 
the reputation of the supplier 6 
the test results from the supplier 12 
100% inspection of the fabric 29 
sample testing of the fabric 59 
statistical quality control procedures for the fabric 12 
19 The quality of the Incoming trims and accessories Is ensured by 
the reputation of the supplier 18 
the test results from the supplier 24 
100% inspection of the trims and accessories 18 
G18 
Cut Make And Trim 
Percentage Overview 
Statements % 
The CIVIT strategy Is 
to have long run production 53 
to have batch production 29 
to have short run production 18 
2 In the CIVIT department, the ratio of machine operators to 
helpers is (15) 24 
foremen is (30) 18 
supervisors is (60) 18 
I quality 
controllers (60) 6 
production managers or production engineers is (150) 
industrial engineers (time and method study personnel) is (300) 18 
3 Method study and work measurement Is conducted by 
experienced workers 24 
trained personnel 59 
industrial engineers 24 
4 The actual layout of the factory Is 
line or prod uct-oriented layout 82 
functional or process-oriented layout 18 
cellular layout 6 
The material handling system used Is the 
progressive bundle system (PBU) 47 
cellular production system 6 
manual rail system 35 
automatic computerised rail 29 
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6 Marker making Is performed 
manually on the fabric 6 
I manually 
using a marker paper and carbon copies 12 
using a CAD system 47 
using a CAD/CAM system (Digitised system) 35 
7 The percentage of defective order due to poor marking Is 
less than 5% 100 
8 Spreading Is done 
manually 65 
using automated spreading machine with fabric control devices(tension. position, end treatment) 71 
I using automated 
spreading machine without fabric control devices 12 
9 The cutting room Involves 
operator controlled cutting (use of portable cutting knives) 71 
the use of band knives 65 
the use of die cutting 18 
servo assisted cutting 12 
computer controlled cutting (CAD/CAM system) 18 
10 Transfer marks on cut fabrics are obtained by using 
I vertical staright 
knives 53 
drills 12 
templates and wax pen 24 
manual systems 24 
111 Fusing Is carried out using 
rollers presses 47 
flat-bed presses 18 
continuous pressing machines 53 
I 
irons 18 
Machines used for the assembly of apparels are 
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manual requiring skillful operators 59 
semi automatic with control devices 47 
fully automatic 29 
13 Pressing Is done using 
buck press 24 
iron press 
block or die pressing 6 
form pressing (topper press) 29 
steamers 29 
manual steam iron with suction table 47 
14 Line balancing Is performed 
manually 88 
using multi-skill operators 24 
15 The production line layout Is 
reviewed and reset for each manufacturing order 71 
the same all the time 18 
is reviewed and reset in the event of line balancing problems 24 
16 To establish production standards work study (Method Study & Work Measurement) Is normally 
on and off to solve problems on the line 35 
on a regular basis during production 71 
only at the start of manufacture of each order 12 
17 The product(s) most often manufactured by the company Include 
Shirts 24 
Trousers 24 
Skirts 18 
Blouses 24 
T-shirts 47 
Kidswear 
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Dresses 18 
Jackets 6 
Denim Wear 18 
18 The percentage of fabric defect Is 
less than 2% 35 
between 2% to 4% 53 
between 5% to 7% 6 
19 The percentage of defects arising from wrong transfer marks Is 
less than 2% 76 
between 2% and 4% 18 
20 The amount of waste produced duirng cutting operation Is 
less than 2% s s e 65 
between 2% and 4% t w e 12 
between 5% and 7% t w b e 12 
between 8% to 10% 
$ 
be 12 
2 The percentage of defects attributed to the fusing operation Is 
I less ess than 2% 88 
betw between 2% and 4% 6 
between 5% and 7% 6 
F22 
The percentage of defects due to Incorrectly formed stitches 
less than 2% 71 
between 2% and 4% 18 
between 8% and 10% 6 
G22 
Human Resource Management 
Percentage Overview 
Statements % 
The strategy for human resource management Is 
to maintain and develop an effective workforce 94 
to attack or take advantage of cheap labour 12 
use the carrot and stick principle 6 
2 The number of management levels (hierarchy) In the company is 
Three (Director, Managers, Working teams) 6 
Four (Director, Managers, Supervisors, Working teams) 59 
five (Director, Managars, Supervisors, Foremen, Operators) 35 
3 The percentage of indirect labour to direct labour Is 
less than 5% 29 
between 5 and 10% 24 
between 10 and 15% 12 
between 15 and 20% 18 
more than 20% 18 
4 Operator performance data are collected using 
barcodes 
job tickets 53 
real time, on line data collection system 29 
5 Operator productivity (output to Input ratio) In the factory Is 
assessed manually 35 
assessed manually for a production line 29 
asseessed using a software (line and factory productivity) 24 
assessed using specialised software (individual, line, factory productivity) 
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6 To Improve the efficiency of the operators, the company Invests In 
continuously improving the working environment (lighting, cooling, wall painting, housekeeping etc ... 47 
providing workers with on the job training 41 
providing workers with bonuses and benefits for amount of works completed on a piece rate system 59 
providing workers with an ergonomic working environment (chairs, tables, machine orientation 18 
the state of the art equipment 18 
an effective equipment maintenance system 29 
7 The company policy for preventing absenteeism Is by 
providing aftendence bonus 94 
roviding production bonus 47 
using warning systems 29 
promoting team work (team spirit) 6 
attending individual problems (communication) 18 
8 On average the daily operator absenteeism rate Is 
less than 5% 35 
between 5 and 10% 65 
9 The annual direct labour turnover Is 
less than 5% 24 
between 5 and 10% 53 
between 10 and 15% 12 
between 15 and 20% 6 
more than 20% 6 
10 The annual Indirect labour turnover Is 
less than 5% 35 
between 5 and 10% 41 
between 10 and 15% 12 
between 15 and 20% 12 
11 Motivation programmes for the operators Include 
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organised indoor and outdoor activities (games, sports, picnics etc ... 41 
production related bonus schemes 82 
I award competitions 
(best operator, team, team leader etc ... 41 
regular on the job training programmes 18 
regular out of the job training programmes 6 
fair and wide scope promotion 6 
opportunities for changing jobs and responsibilities 24 
12 The percentage of foreign labour In the company Is 
nil 18 
up to 10% 12 
between 10 and 20% 6 
between 20 and 30% 18 
between 30 and 40% 41 
between 40 and 50% 6 
13 The purpose of recruiting foreign labour Is 
to cope with unavailability of skilled local labour 411 
to cope with increasing cost of local labour 24 
G25 
Finance And accounting 
Percentage Overview 
1 
Statements % 
1 The finance strategy is to 
promote new investment and expansion 47 
promote company reputation 29 
limit expenses 47 
2 On average the percentage of order delivered by surface (by ship) Is 
100% 12 
about 90% 59 
about 80% 12 
about 70% 12 
about 50% 6 
3 On average the percentage of order delivered by air freight Is 
about 50% 6 
less than 50% 94 
4 The wage payment system for machine operators Is 
the hourly wage system 41 
the piece rate wage system with single base rate 53 Ithe 
piece rate wage system with variable base rate 24 
5 Information Is monitored by the Finance and Accounting department by using 
a manual system 18 
a pc based system 35 
network based accounting software 59 
6 The average time to process and ship orders, after manufacturing is complete, is 
less than one week 71 
between one and two weeks 18 
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between two and three weeks 12 
7 The percentage of sales earnings Invested In plant and equipment Is 
less than 5% 29 
between 5 and 10% 24 
between 10 and 15% 18 
between 15 and 20% 6 
between 20 and 25% 12 
more than 25% 6 
8 The shipping cost as a percentage of order cost Is 
less than 5% 41 
between 5 and 10% 35 
between 10 and 15% 6 
between 20 and 25% 12 
9 
tThe 
air freight cost as a percentage of order cost Is 
less than 5% 12 
between 5 and 10% 6 
between 10 and 15% 24 
between 15 and 20% 29 
between 20 and 25% 18 F 
more than 25% 6 
1O 
The percentage of of orders meeting on time shipments Is 
more than 95% 35 
between 90 and 95% 6 
between 85 and 90% 18 
between 80 and 85% 12 
less than 80% 24 
11 Investment decisions on plant and equipment are based on 
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long term production plans 59 
the quest to improve productivity by replacing worn out and obsolete equipment 41 
the quest to expand production capacity 24 
the quest to Improve quality 35 
the quest to produce new product lines 35 
the quest to improve safety and environmental factors 12 
I 
the availability of enough capital (sales revenue and/or through borrowing) 12 
12 The percentage cost of direct tabour per order Is 
less than 10% 24 
between 10 and 20% 18 
between 20 and 30% 29 
between 30 and 40% 18 
F 
more than 40% 6 
13 The percentage cost of Indirect tabour per order Is 
0 less than 10% es lessthan 10 YCO 1 00 29 
between 10 and 20% between 10 anI 53 
between 20 and 30% between 20 ani 
! 
12 
T0 ce 0 e percentage of fabric and trims cost per order Is h 
I ss t 00 less than 20 %YC 18 
between 20 and 30% 35 
between 30 and 40% 12 
between 40 and 50% 18 
more than 50% 12 
15 The percentage of other costs (building, electricity, logistics, etc ... per order Is 
less than 20% 65 
between 20 and 30% 29 
16 The percentage of turnover spend on training of direct labour annually is 
less than 5% 82 
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between 5 and 10% 6 
between 15 and 20% 6 
17 The percentage of turnover spent on training of Indirect labour annually is 
less than 5% 88 
between 10 and 15% 6 
18 Over the last two years the company 
has seen its profit margin increasing 18 
has seen its profit margin stable 47 
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